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THE VAUGHN MACHINERY COMPANY 
CUYAHOGA FALLS, OHIO, U. S. A. 


COMPLETE COLD DRAWING EQUIPMENT ... Continuous or Single Hole... for the Largest 
Bars and Tubes ... for the Smallest Wire...Ferrous, Non-Ferrous Materials or their Alloys. 


OFFICIAL PUBLICATION OF THE WIRE ASSOCIATION 































8-inch Single Strand Wire Flattening 
Mill with Wire Straighteners 





THE WEAN EQUIPMENT CORPORATION are recognized as 
specialists in high-efficiency narrow strip, wire mill and straightening 


equipment. 


COLD ROLLING MACHINERY 
For 36” Wide Material and Narrower 


MILLS - REELS - SLITTERS - LEVELERS 
COILERS - EDGERS - SCALE BREAKERS - SHEARS 
SCRAP BALLERS - CONTINUOUS PICKLING 


WIRE MILL EQUIPMENT 
PATENTING, GALVANIZING AND TINNING TAKE-UP FRAMES 
WIRE FLATTENING MILLS - SPOOLERS - NAIL GALVANIZING 
AND BLUEING EQUIPMENT - FIELD FENCE AND 
BARBED WIRE MACHINES 


TUBE BAR AND 
SHAPE STRAIGHTENING MACHINERY 





Barbed-Wire Machine 


WEAN EQUIPMENT CORPORATION 
22800 LAKELAND BLVD. + — CLEVELAND, OHIO 


* 


| 
| 
{ 
No. 1155 Field Fence Machine 
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WEAN NN 
This radiant firing tube was developed to increase 
combustion efficiency and decrease fuel consump- 
ae — —| tion and costs. Extensive field tests indicate a 15 

to 20% fuel reduction with longer tube life. This 


saving results from 
















1 Preheating the air and gas by passing the exhaust 
gases over the inlet leg of the tube. 


— IGNITION 2 A completely tight furnace at the 


burner mounting—tubes are welded 


— | EXHAU ST y A IR in place. 















t D wb. 
A * e 3 The use of the Lee Wilson 


dual pressure burner, with 
primary and secondary air 
adjustment, which can in- 
crease heat release at 
bottom of tube to appiy 
radiant energy most ef- 
fectively. 
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Your existing furnaces can be converted to use the 
“O” tube. Complete information on request. 














| This picture shows interior of a furnace 

fitted with 36 "O" tubes. This unit must 
be completely gas tight for carbon 
-restoration application. 


ENGINEERING Go., Inc. 


20005 WEST LAKE ROAD a CLEVELAND, OHIO 
Telephone ACademy 4670 


INDUSTRIAL FURNACES * RADIANT TUBE HEATING * HEAT TREATING PROCESSES 












One of the welding machines engineered by Forbes Steel 
Corporation, Canonsburg, Pa. Bethanized wire is fabricated 
into strong, uniform fabrics by electronically-controlled welding. 


Welded Fabric made of 


BSETHANWIZED WIRE 


for smooth, bright finish 
ee» extra corrosion-resistance 


.-. sound, clean welds 


(a) 


This close-up view of 1 x l-in. mesh shows 
the neat welding job. The excellent metal- 
to-metal bond between the bethanized wires 
produces a strong, corrosion-resisting joint 
that is clean and free from discoloration. 
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Forbes Galvanized Wire Fabric, 
made by Forbes Steel Corporation, 
Canonsburg, Pa., for a long list of 
uses from machinery guards to 
poultry-coop flooring and corn- 
cribbing, is another of the many 
products that owe much of their 
popularity to bethanized wire. 


Bethanized wire’s uniform coat- 
ing of bright, pure zinc gives the 
fabric sparkling sales appeal and 
assures long protection against 
corrosion. And manufacture is 
aided by the ease with which 
bethanized wire is welded. Welds 
are so sound and clean that the 
manufacturer has found that fabric 
life at the welds exceeds even that 
of the line wires. 


New users of bethanized wire 
are always amazed by our ability to 
make its zinc coating so perfectly 
bonded all the way around the steel 
wire, and so uniform that there’s no 
foothold for corrosion. Equally im- 


portant in many applications is the 
exceptional coating ductility made 
possible by the 99.9-pct-pure zinc 
which is deposited atom by atom 
in our unique electrolytic process. 
Twist bethanized wire, wrap it, or 
form it, and you won't see any 
zinc flaking or peeling off. 
Whether you need hard- or soft- 
temper wire, standard or heavy 
zinc coatings, we'd like to show 
you how bethanized wire can add 
sales appeal to your products. 


BETHLEHEM STEEL COMPANY 


BETHLEHEM, PA. 


On the Pacific CoastBethlehemproducts are sold 
by Bethlehem Pacific Coast Steel Corporation: 


Export Distributor: Bethlehem Steel Export Corp. 





Publication Office, at One Sherman Ave., Jersey City 7, N. J. Executive 


Office, 300 Main Street, Stamford, Conn. Published monthly by the Quinn-Brown Publishing Corp., Richard E. Brown, President; R. S. 
Spengel, Secy. and Treas. Subscription price: U. S. $5.00; Canada, $5.00 per year; 50 cents per copy; Foreign, $7.50 per year. Entered 
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Jackets made from 


have more flexibility 


at low temperatures 


. .and in coats and jackets for wire, 
flexibility at low temperatures is 
important. But Marvinol’s charac- 
teristics are just as outstanding 
under heat... there’s less defor- 
mation with Marvinol VR-10. 

Marvinol-based wire coats and 
jackets are drier, tougher... with 
better resistance to “cut-through,” 
abrasion and the destructive forces 
of light, aging, oils and acids. 


MANUFACTURERS OF: Dependable Martin 2-0-2 
airliners ¢ Advanced military aircraft ¢ Revolutionary 
rockets and missiles ¢ Electronic fire control systems 

© Versatile Marvinol resins (Martin Chemicals Division) « 
DEVELOPERS OF: Mareng fuel tanks (licensed to U.S. 
Rubber Co.) © Stratovision aerial re-broadcasting 

(in conjunction with Westinghouse Electric Corp.) 

e Honeycomb construction material (licensed to U.S. 
Plywood Corp.) ¢ New type hydraulic automotive 

and aircraft brake ¢ Permanent fabric flameproofing ¢ 
LEADERS IN RESEARCH to guard the peace, 


Marvinol extrudes faster. It saves 
time in compounding and mixing 
because of shorter pre-mix, open- 
mill and Banbury cycles. If you do 
not do your own compounding, let 
us show you how you can save 
money by performing this operation 
right in your own plant. 

The Glenn L. Martin Company 
makes and sells Marvinol vinyl resin 
as a raw material to processors. It 


RESINS, PLASTICIZERS AND 
STABILIZERS PRODUCED BY 
THE CHEMICALS DIVISION OF 


THE GLENN lL. 


MARTIN COMPANY e AN 











compounds and fabricates only in 
modern customer service labora- 
tories for your benefit. So if you 
extrude insulation or jackets over 
wire and want information ... or if 
you use insulated wire and want 
the name of someone now using 
Marvinol vinyl resin, write to 
Chemicals Division, Dept. W-10, 
THE GLenn L. Martin Company, 
BattimmorE 3, MARYLAND. 


INTERNATIONAL 


INSTITUTION 


“BETTER PRODUCTS, GREATER PROGRESS, ARE MADE BY MARTIN"’ 


build better living in far-reaching fields. 
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Hundreds of leading manufacturers dem- 
onstrate a strong “repeat” preference for 
Continental wire. Their own products 
have proved the worth of this wire. Their 
own experience has convinced them that 
Continental has the wire that wins cus- 
tomer friends. Whether your need is for a 
rust-resistant wire that can stand up under 
difficult forming operations ... or for a 
shaped wire to provide smarter-looking, 
longer-lasting trim—whatever the nature 
of your own product—Continental wire 
can help you build a better, more profit- 
able product. Continental wire is uniform 
' in temper, uniform in coating. It is made 
to fit specific manufacturing and fabricat- 
ing requirements. Write Continental at 


Kokomo. Tell us about your wire needs. 








aww 


Re 


CONTINENTAL WIRE 


Shaped to Fit Your Special Needs 


Continental special shaped wire has product - proved 
“sales appeal.” It is helping boost the market appeal 
of many products. The things you make may have one 
or more parts which can be “shape-engineered” from 
wire to do a better job . . . with added profit for you. 
Continental’s handy booklet of helpful wire information 
will be sent you free on request. 


ONTINENTAL 


pp op FO) 9 fe) FW le), 


GENERAL 


OFFICES *+ KOKOMO, INDIANA 


KOKOTE, Flame-Sealed, Coppered, Tinned, Annealed, ALSO, Coated and Uncoated Steel Sheets, Nails, 
Liquor Finished, Bright, Lead Coated, and special wire. | Continental Chain Link Fence, and other products. 











Call or Write Headquarters or Any Standard Service Center: 


INDUSTRIAL COMPOUNDS CO INDUSTRIAL COMPOUNDS CO STANDARD INDUSTRIAL 
C. R. Mehl, President C R. Mebl, President COMPOUNDS COMPANY 
2037 Sacramento Blvd. 2425 Seventeenth Street William Kinnery 

Los Angeles 21, California San Francisco, California Millbury, Massachusetts 


Pome Se 
INDUSTRIAL COMPOUNDS CO., INC. 


4600 WEST FERDINAND STREET 
CHICAGO 44, ILLINOIS 
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DAVIS SPARK TESTER INSTALLATION 
ON CONTINUOUS CURE EXTRUDER 


The spark tester is equipped with a trans- The fault relay will operate in less than 
former which has a range of voltage from 1/180th of a second and assures accurate loca- 
3,000 to 16,000. tion of the fault. 

When a fault occurs the horn blows and the The operation of the Davis Spark Tester is 
fault is registered on the resetable counter. not affected by wet wire. 


Meets Underwriter’s Laboratories’ specifica- 
tions for spark testing! 


White us today Jor detailed information! 


Wy c THE R. L. DAVIS ELECTRIC CO., INC. © WALLINGFORD, CONN. 


a0 t4.hae SPARK TESTERS @ SPOOLERS @ TAKE-UPS ©@ CAPSTANS 
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crapless Nat | 


custom built to meet customers’ requirements 


ScRAPLESS Nut Quality Wire is not an ordinary steel 
for common applications. It is a custom built product designed 
to meet customers’ specific requirements for cold heading, cold 
punching, cold expanding and threading, in the production 
of a variety of nut shapes on continuous heading machines. 

Every step of its manufacture is carefully controlled+-from 
i the melting furnaces to the final drawing operation on the 
‘a wire machines. Each coil of wire is subjected to close inspec- 
tion and rigid tests with modern electrical testing apparatus. 













Youngstown’s Scrapless Nut Quality Wire 
is furnished in various compositions, in- 
cluding AISI standard as well as special 
sutphurized steels. 

















“THE YOUNGSTOWN SHEET AND TUBE COMPANY “oe o®*- 







— Youngstown 1, Ohio 


Manufacturers of Carbon, Alloy and Yoloy Steel Export Office-500 Fifth Avenue, New York 


WIRE - COLD FINISHED CARBON AND ALLOY BARS - PIPE AND TUBULAR PRODUCTS - 
SHEETS - PLATES - BARS - ELECTROLYTIC TIN PLATE - COKE TIN PLATE - RAILROAD TRACK SPIKES. 
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There’s more to present day engineer- 
ing and design problems than shortages of 
materials, priorities, etc. There is also the 
question of whether specifications have been 
rigidly adhered to. Wire, for example, must 
meet such requirements as specific electrical 
properties, flexibility, tensile strength, lay- 
ing speed, uniformity, etc. 


Whether it’s a buyer’s or seller’s market, 
WINCO magnet wire products are drawn to 





i 


exact specifications. Uniformity of product 
is guaranteed by mercury process tests and 
careful supervision guards against varia- 
tions in consistency, structure or electrical 
values. 





If you have a wire problem, our complete 
facilities are at your disposal. Send blue- 
prints or specifications for recommenda- 
tions, without obligation. Samples sent on 
request; write today. 











roo ~ 
THE VARIETY of bolts, screws, nuts and numerous other 
products of similar nature which can be produced from 
the coil, economically and to accurate size by the cold 
process, is almost limitless. 
WATERBURY-FARREL, pioneer in this line of automatic 
machinery, is well-qualified by many years of experience 
to help solve your cold-heading problems and to furnish 
efficient machinery to meet your every need. 
ALSO, Power Presses, Wire Drawing Machinery, Rolling 
Mills, and accessory metal-working machinery—since 1851. 














WATERBURY FARREL 
FOUNDRY & MACHINE COMPANY 


WATERBURY ° Cc OmnN Ee CTICUT ° Us *@ 
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BUTT Wire Working Equipment is backed by many 
years of experience in the designing and building of machinery for the Wire Industry. 
Fast and dependable, BUTT Machines are ideal for maintaining product quality, 



















boosting output, reducing maintenance, and building profits. 


BRAIDERS HIGH SPEED BUNCHERS 


Types for all purposes in sizes up to 64- Two sizes — for bunching wires up to 
carrier. (Circulars Nos. 28, 90, and 91) # 14 B. & S. Base and strands up to #8 
B. & S. gage. (Circular No. 63) 


HINES 
CABLE CLOSINS ss tmtae RIGID TYPE “STRANODERS 





Various sizes up to 60” diam. reel for 3, 4, Three sizes — 100, 300, and 500 Ib. spools, 
7, and 8 strands. (Circular No. 80) 6 to 30 reels. (Circular No. 70) 

Five sizes, from 3 to 6 spools. (Circular Sizes for 100, 250, and 500 Ib. spools, for 
No. 71) combinations of stranded wire from 7 to 


91 ends. (Circular No. 84) 
CAPSTAN TAKE-UP UNITS 








HIGH SPEED STRANDERS 





Machines for any number and size of reels. 


(Circular No. 79) Capacities from 7 to 41 reels. (Circular 


No. 73) 
Machines can be made for any number Horizontal, Eccentric, and Concentric 
and size of reels. (Circulars Nos. 78, 79, types, single or multiple heads. (Circu- 
and 92) lars Nos. 77, 81, and 83) 


Ask for illustrated Circulars as listed above. 


JAMES DAY (MACHINERY) LTD., 90 REGENT ST., LONDON, W1, ENGLAND 
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ALUMINUM LASTS 


... that means extra sales for you 


Even if display racks aren’t your line, they equipment. Paint it or plate it if you desire... 
belong in vour thinking. Better display racks aluminum holds the finish. Pound for pound, 
stay bright . . . catch customer’s eyes. Better it goes three times further than heavy metals. 
display racks are made of Alcoa Aluminum Let your local Alcoa salesman give you all the 
Wire because aluminum keeps its lustrous facts and free books like ‘*Aleoa Aluminum 
finish. This customer-catching advantage can and Its Alloys” plus “Finishes for Alcoa 
make your products more salable, too. Aluminum’’. Or write ALUMINUM CoMPANY OF 

Aleoa Wire forms easily on your present Awuerica, 1828L Gulf Bldg., Pittsburgh 19, Pa. 





INGOT * SHEET & PLATE + SHAPES, ROLLED & EXTRUDED - WIRE * ROD * BAR * TUBING + PIPE + SAND, DIE & PERMANENT MOLD CASTINGS * FORGINGS + IMPACT EXTRUSIONS a 
ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS - FABRICATED PRODUCTS + FASTENERS + FOIL + ALUMINUM PIGMENTS * MAGNESIUM PRODUCTS ® 
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INCONEL here keeps annealing costs down 
SSS 


at Pittsburgh Steel Co. 





In bright annealing furnaces of the Pitts- other quality metals with corresponding 
burgh Steel Company, stainless steel wire savings in maintenance and replacement 
moves continuously through a hydrogen- costs. 


nitrogen atmosphere in tubes heated to 


2000° F. If you would like to know how other 
plants have made considerable savings 

Pittsburgh chose INCONEL* as the metal through the use of INCONEL .. . and why lead- 
for their furnace tubes...and subsequent ing fabricators regard it as the standard 
performance records have proved the wis- metal for heat-treating fixtures, write for 
dom of their choice. your copy of “Keep Operating Costs Down 


When Temperatures Go Up.” 
High temperature, corrosion-resistant, 


INCONEL has set endurance records in many 





of the nation’s busiest heat-treating fur- 


naces. For example ... in the bright-anneal- INCONEL SEAMLESS TUBING 
ing of Nickel and Monel* wire, at 1950° F., NOW AVAILABLE IN LARGE DIAMETERS 


two years’ life is reported for seamless ex- 
Seamless extruded Inconel tubing is now being pro- 


truded INCONEL tubing, where wire-drawing ; : ; : 
& duced in outside diameters of 24%’ to 8'4’’, with wall 


lubricants are sulphur and lead free. thicknesses from 4’’to %’’. For quotations, check with 


your nearest INCO distributor. 
In other heat-treating applications, 








INCONEL furnace fixtures have outlasted 





: EMBLEM OF SERVICE 
THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N.Y. *Reg. U. S. Pat. Off. 


TRADE MARK 


..-for long life at high temperatures 
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, SS EE PIR Ses SOEs 
Insert bolts through Lay wooden head Place traverse Fasten second wooden 
wooden head. flat on floor, in position. head in place. 

















Niles Flanged Steel Traverses save time... because they 
require only four simple steps in reel assembly. They save 
labor . . . no special tools are necessary. They may be 
stacked and stored in a minimum amount of room... thus 
saving space. And they save money by providing long 
service life. Actual experience records show that Niles 
Flanged Steel Traverses have given as much as sixteen 
year’s service—without refinishing or major maintenance. 
In many cases their use has doubled the number of trips 
per reel before cut downs or scrapping of wooden heads. 


Niles “Reinforced Type” Steel Traverses have extra 
strength where it is needed most—at bolt holes and base 
of flange. Reinforcing makes possible the use of lighter 
gauge steel, saving up to 20% in weight while increasing 
overall length. 


Sizes of Niles Flanged Steel Traverses range up to 56” 
diameter and 48" traverse. Finishes include plain, painted 
and hot dip galvanized. Width of flange and number of 
bolt and drain holes can be furnished to your specifications. 
Write today for prices. 


NILES STEEL PRODUCTS DIVISION 
REPUBLIC STEEL CORPORATION 
NILES, OHIO 
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MICROMETER PRECISION ICR: | Weve TRADE MARK REG. U. S. PAT. OFF. 


MICRO PRODUCTS COMPANY 


EXTENDS HEARTY GREETINGS TO ALL 
MEMBERS AND GUESTS OF 
THE WIRE ASSOCIATION 








CD 


MICRO-WELD BUTT WELDERS ARE MANUFACTURED IN 
DIFFERENT MODELS TO BUTT WELD HIGH AND LOW 
CARBON STEEL AND STEEL ALLOYS IN SIZES FROM .004" 
TO 1!/," DIAMETER, AND NON-FERROUS WIRE AND RODS 
RANGING. IN SIZE FROM .004" TO 7%" DIAMETER 


CD 


A WELDER FOR EVERY PURPOSE 


DISCUSS YOUR WIRE WELDING PROBLEMS 
WITH OUR MR. G. L. MAY, WHO WILL BE 
IN ATTENDANCE DURING THE CONVENTION 


MICRO PRODUCTS COMPANY 


20 NORTH WACKER DRIVE, CHICAGO 4, ILL. 


Cable address: MICROWELD, CHICAGO Telephone STATE 2-7468 
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Roebling 


Oil-Tempered ~ 


Spring Wire 


YOU CAN GET IT NOW! 


YOU’LL CUT DOWN machine stop- 
pages and minimize rejects with 
Roebling Oil-Tempered Spring Wire. 
This wire is a quality product. Every 
inch is identical in gauge and finish... 
uniformly up to snuff in mechanical and 
metallurgical properties. 


Roebling Oil-Tempered Spring Wire 
is available now. Roebling has devel- 
oped one of the largest wire mills in the 
country for making specialty wires. 
From making the steel to the finished 
product, every manufacturing phase is 
performed in Roebling’s own plants. 


WRITE OR CALL THE ROEBLING FIELD MAN AT YOUR NEAREST 


ROEBLING OFFICE AND WAREHOUSE 


Atlanta, 934 Avon Ave. * Boston, 51 Sleeper St. * Chicago, 5525 W. Roosevelt Rd. * Cleveland, 701 9 
St. Clair Ave., N. E. ®* Denver, 1635 lith St. * Houston, 6216 Navigation Blvd. * Los Angeles, 216 
S. Alameda St. * New York, 19 Rector St. * Philadelphia, 12 S. 12th St. * Pittsburgh, 855 W. North 
Ave. * Portland, Ore., 1032 N. W. 14th Ave. ® San Francisco, 1740 17th St. * Seattle, 900 First Ave. 
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Modern equipment and techniques 
assure the constant dependability that 
has earned Roebling a century of 
confidence. 

Your Roebling Field Man will gladly 
help you choose the best wire—round, 
flat or shaped—for utmost efficiency 
and economy in your products. John A. 
Roebling’s Sons Company, Trenton 2, 
New Jersey. 


ROEBLING 


ve A CENTURY OF CONFIDENCE x 




















Fine Wire Drawing Machine 


EST. 1855 Alico. INC.ISIS 


“american” 
NSULATING 
ACHINERY 
COMPANY 

ie West ie thie St. 
Zone 33 
DENN EVANIA U.O.A 





MACHINERY FOR TAPING, 
GLASS COVERING, ENAMEL- 
ING, PANNING, TINNING 
AND OTHER’ INSULATING 
OPERATIONS. 





No. 974—Asbestos Serving Ma- 
chine for Heater Cord 











No. 949 
Wire Tinning Furnace, 
Gas Heat, Automatic Control 


oa No. 976—Take-Up Reel-Stand, Hydraulic Lift 





Patented Aug. 3, 1943. 






No. 805 
Glass Wire Covering Machine 

















No. 









































No. 953—Wire Tinning Furnace, Electric Heat, Automatic 
Control 


No. 957—Model 1-D-20 MBB Insulation Wird:ng Machine 


EST.1855 Stiltco INC.1915 


“american” 
[ive ULATING 


ACHINERY 
COMPANY 


REG. U.S. PAT. OFF. 





517 West Huntingdon St. 
Zone 33 


PENNSvLVANTA U.S.A. 


COMPLETE LINE OF WIRE DRAW- 
ING, ENAMELING, — TINNING, 
WINDING, INSULATING, TAPING, 
GLASS-COVERING, PANNING, 
AND ALLIED MACHINERY. 























No. 889—Quadruple Taping Head 


No. 971—Enameling Machine for Die Application of Viscous Enamels 


Pipe To CONvUCT Viscous ENAMEL FROM FILTERED 
Suppcy lo Areticator | 
) 


TrRouGH For Overrtow OF Viscous ENAMEL INT 
EitHER A Sump TANK OR RETURN SYSTEM 


















> OVEN HIGHER 
SHAN INDICATED, 

SHORTENED 10 
ILLUSTRATE 
Tor SHEAVES 








ANNEALED Bare Wire 





W, 


Pre: ANNEALER 
Water SEAL PAN 








| APPLICATOR, 
, For Viscous 








FINISHED WIRE 











CAPSTAN 























THE MONTGOMERY COMPANY—sr. 1871 


PHONE 14.... WINDSOR LOCKS, CONNECTICUT 
Manufacture 


BARE TINSEL CONDUCTORS 
TO GIVE EXTREME FLEXIBILITY AND LONG LIFE 


in 
(1) Telephone Receiver Cords 


(2) Telephone Switchboard Cords 

(3) Head Set Cords for Radio-Television, etc. 

(4) Electric Razor Cords 

(5) Hearing Aid Cords 

(6) Radio Loudspeaker Voice Coil Leads 

(7) Leadin Wires for Electrically Heated Blankets, Clothing, etc. 

(8) To meet National Electric Code Standard for Flexible Tinsel Cords. 





W ound on reels ready for insulating with plastic, rubber, etc. 
Manufacture 
used in 


Electrically Heated Blankets, Clothing, etc. 





Design & Manufacture 


BARE ELECTRICAL TINSEL CONDUCTOR and RESISTANCE ELEMENTS 


for special uses where constant 
flexing occurs and long life is required. 
Write for samples and engineering data. 


Mail blueprints or description of your special requirements. 


Manufacture 


TINSEL LAME 


(Flat Copper Wire) 
Silver Plated .. . False Gold Coated 
Assorted Sizes 
Wound on large packages for economical production of Tinsel ribbons 
on high speed machines. 





Manufacture 
DECORATIVE TINSEL THREADS 
Packaged for weaving . . . knitting, etc. of Dress — Slipper — 


Millinery Fabrics, Braids & Trimmings. 
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If it can be wound on a reel, spool 
or bobbin, Apco Mossberg can fill 
your needs. 

For over 50 years we have special- 
ized in the manufacture of spools 
and reels of all kinds. Our plant is 
fully equipped with modern ma- 
chinery to manufacture almost any 
conceivable kind, type and size of 
steel spool, reel and bobbin, in large 
quantities or small. 


All inquiries are first referred to 
a fully staffed Engineering Depart- 
ment, where your requirements are 
carefully analyzed, and a product 
recommended-—or designed—to sat- 


A 


isfy your needs exactly. From start 
to finish a rigid inspection system 
guarantees a product uniform in 
size and quality. 

A Service Department is main- 
tained, and we will gladly send a 
representative to your factory to 
assist in any problem involving 
reels, spools or bobbins. 


An interesting brochure, recently 
published, gives considerable useful 
information, illustrating and des- 
cribing a few score of the various 
Apco Mossberg spools and reels that 
find the largest application in in- 
dustry today. Write for a copy. 


APCO MOSSBERG COMPANY 


Attleboro, Mass., U.S. A. 


Hugh Williams & Company *® 47 Colborne Street 


Toronto, Ontario, Canada 
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many times with lead encased cables produced on Robertson Equipment 


Someone once said: “The proof is in the pudding.” And when we adapt 
it to read, “The proof is in the cable,”’ we mean lead encased cable as 
produced on Robertson Lead Encasing Presses. 


Robertson High Pressure Hydraulic Equipment is designed and manufac- 
tured by skilled craftsmen ever mindful of the ultimate application of that 
equipment. Therefore, this “custom-built” quality increases efficiency and 
assures steady, uniform output . . . lower operating and maintenance costs. 
Users of Robertson Equipment recognize it as an investment in quality, 
because the finished product assures customer satisfaction and efficient 
performance . . . Write today for complete information. 


vapie Lead 


Ercasing Press © Lead Sheath Closed Lead 
Stripping Machine oe Melting Pot 


Hydraulic Pump 


125-137 WATER STREET, BROOKLYN 1, NEW YORK 
Designers and Builders of all Types of Lead Encasing Machinery 
Since 1858 








828 WIRE 
































HERE Is a fine wire. that can be tailored to fit amy need. 


It has been used successfully in egg cutters, brooms, ig 702233— aren 
engine air filters, books, brushes, staples, vegetable cut- / ee et 
ters and numerous other products which use fine wire. | If Vou use at 
We can draw U:S:S Amerfine to fit your needs ex- Jine Way 2 
actly. And we can supply it NOW—in the quantity | °°. USe | 
you need. \ A 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 





ON) TE8O STAT © S STEEL 
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COMPONENT 


ENSION MEMBERS— 


—— 





FIBERGLAS LOW COST 150’s GLASS YARNS 


DON’T ROT DON’T ABSORB MOISTURE 





FLAMEPROOF RESIST CORROSIVE VAPORS 


HIGH TENSILE STRENGTH PROVIDES HIGH IMPACT STRENGTH 





» 
Q 
MINIMUM AND STABLE DIMENSIONS FOR Y SX 


7 __—*Fiberglas is the registered 

PRODUCTION EFFICIENCY AND ECONOMY trade-mark of Owens-Corn- 

ing Fiberglas Corporation 

for a variety of products 
made of or with glass fibers 





OWENS-CORNING 


FIBERGLAS 


OWENS-CORNING FIBERGLAS CORPORATION, TEXTILE PRODUCTS DIVISION, DEPT. 875, N. Y. 22, N. Y. 


Fiberglas yarns offer the same advantages when used in building wire 
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REELS MADE OF WOOD 


RETURNABLE AND NON-RETURNABLE 


a Bridge SHIPPING and SHOP 
REELS are furnished assembled or 
knocked down, made to your spe- 
cifications. Built to withstand 
severest handling. Sturdy, strong, 
low in cost. Made for 





CABLE, 
ROPE and 
WIRE 


MADE IN ANY SIZE, FROM 12" TO 96" DIAM. ALSO REEL HEADS FOR STEEL DRUMS 


Bridge REELS and SPOOLS are §& 
delivered anywhere within a radi- | 
us of 200 miles of Hazardville by 
means of Bridge trucks. 


» 


vival iii 


? 


This service includes over-night imme 


aed 
nappy 
ath 
os a | 
avrg ary 
‘ Wii 44! 


delivery of reels, in case of urgent 
need, direct to your plant. You 
are invited to avail yourselves of 


this unique and convenient serv- 





ice. 


Send us your specifications 


and let us quote on costs. 


BRIDGE MANUFACTURING Co. 
HAZARDVILLE - CONNECTICUT 
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ROYLE 


for WIRE INSULATING 


@ Continuous Vulcanizing Machines for Rubber Wire 
Insulation 








Plastic Wire Insulation Machines 
Strainers @ Cooling Troughs 
Light Wire & Cable Capstans @ Motorized Take-Ups 


Temperature Control Units for Extrusion Processes and. other 
industrial uses 









JOHN ROYLE & SONS PATERSON 


London, England Home Office Akron, Ohio Los Angeles, Cal. PA 7 ER N N EW E RS EY 
James Day (Machinery) Ltd. E.B. Trout J.W.VanRiper J.C. Clinefelter H.M. Royal, Inc. sO a e J 
REgent 2430 SHerwood 2-8262 JEfferson 3264 LOgan 3261 
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LOANS: 
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DRY AND WET DRAWING 
OF FERROUS AND NON- 
FERROUS WIRE, TUBING, 
AND DEEP DRAWN PARTS 


e Engin eevs Will B Glad fo Coopera te 

With ou in Fikdine ies Wlost © senundioah 
d 

an d Efficient Be tion to Your wie wing Prokdim. 


Write or Telephone 





HOMER, 
New York 


Established 
1909 
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They Said It Couldn’t Be Built... but We Did It! 


SECO Zc 


ITS NEW “ae Me ray, 
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VERSATILE FAST EFFICIENT 
ENTIRELY NEW in DESIGN and ENGINEERING 


SECO, with its new Hydraulically Operated Wire Spooler, presents 
a revolutionary development in efficient wire spooling. An infi- 
nitely variable speed range from 0 to 4,000 FPM—accurate, 
adjustable traversing for wire gauges varying up to 20:1—con- 
trolled tension—and a new, original design that gives sensitive, 
fully adjustable operation—are among the superior features of 
this new Spooler. 

A new rider-roll control, developed by SECO, automatically com- 
pensates for increase in coil diameter—assuring a constant linear 
spooling speed. 

Each Spooler is engineered to solve your present production 
problem—with built-in flexibility to meet future requirements. 
Construction is rugged and compact—designed for economy, 
safety and ease of maintenance. Write today for full details and 
operating data. 


STEEL EQUIPMENT CO. 


2890 EAST 83rd STREET e CLEVELAND 4, OHIO 





WIRE SPOOLER 


— 7; tC 


Revolutionary 
Design ! 
@ 


Quick Speed 
Adjustment! 


Controlled 
Tension! 


Adjustable 
Traversing ! 
High 
Accuracy! 




























The Four Spindle Duplex Traverse Reel in- 
stallation shown above handles tinned cop- 
per wire at speeds from 150 to 600 FPM. 
Wire sizes range from .100” thick by .200” 
wide to .045” thick by .500” wide. Wire is 
coiled on collapsible blocks, 10’ diameter, 6” 
wide with 18” flanges for 250 pound coils 
—or on spools with 14” diameter cores, 6” 
wide with 24” flanges holding 450 pounds 
of wire. Tension from 75 to 150 pounds is 
regulated by a pressure control valve. 
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SMALLER DIAMETER — SMOOTHER — 


is EASIER 70 PULL 
LIGHTER. WEIGHT L ove CeasséeMms! 











” KESISTS. QAMAGE 
FROM FALLING OBJECTS! 







Look at the features of ke Heres 


weatherproof wire covered with © “94 


DU PONT POLYTHENE! 


mg 












PIS SNUCLY, BUT ; | 
_ _ LASY TO RESISTS: MOISTURE, 
STP CLEANS SUNLIGHT, WEATHERING; 
‘ CORROSIVE ATMOS HERES, 






AEKASION / 








Write today for data on versatile Du Pont polythene 
plastic! Easy to mold, extrude and fabricate . . . offers a re- 
markable combination of properties to the electrical industry. 
K. I. du Pont de Nemours & Co. (Inc.), Plastics Dept., 
Main Sales Offices: Empire State Bldg., New York 1, N. Y.; 
7 South Dearborn St., Chicago 3, IIll.; 845 East 60th St., 


@ 
Ss 16S Los Angeles 1, Calif. 
(af Line wire covered with Du Pont polythene made by 


Anaconda Wire & Cable Co., N. Y. C.; Phelps Dodge Cop- 


REG U 5 PaT.OFF. 


BETTER THINGS FOR BETTER LIVING 
_. . THROUGH CHEMISTRY per Products Corp., Yonkers, N. Y.; Rome Cable Corp., 


Rome, N. Y. 
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In common with other high carbon wires, oil- 





tempered wire can be as temperamental as an 
opera star unless it is handled with extreme care. 


Every step in processing calls for skilled craftsman- 





ship —the kind of handling it gets in the hands of 


Wissco’s many 25-year service men. 





It’s the knack which our metallurgists and mill men have 


in handling special wires that has made Wissco Oil-Tempered TENSILE 





Wire an old time favorite with spring manufacturers. They like 









its uniformly high tensile strength and fatigue life. 


You can obtain Wissco Oil-Tempered Wire in sizes from .009 to .5625 

in coils, with diameters ranging from 8" to 72" and in cut lengths. Or, if 
you need any other type of high or low carbon steel specialty wire we can 
supply it. We make it round or shaped, in a wide variety of tempers, grades 


and finishes. Let us know your requirements. 


WISSCO Wizz 


A PRODUCT OF WICKWIRE SPENCER STEEL DIVISION - THE COLORADO FUEL AND IRON CORPORATION 
WIRE SALES OFFICE—-361 DELAWARE AVE., BUFFALO 2,N. Y. 
EXECUTIVE OFFICE—sSsoo FirtH AVE., NEW YORK 18,N. Y. 
SALES OFFICES—soston . CHICAGO - DENVER - DETROIT - NEW YORK - PHILADELPHIA 
PACIFIC COAST SUBSIDIARY—rHE CALIFORNIA WIRE CLOTH CORP., OAKLAND 6, CAL. 


836 





WIRE 











"Hey there, tall, drawn and 
handsome! You look happy 
enough to be a direct wire 
to Hollywood.” 


"Sure thing, pal. I’m a ‘live 
wire’ now, thanks to Swift's 
Soaps. The boss discovered 
Swift’s Soaps are tops for 
efficient lubrication, 
minimum dusting and 
dependable high quality.” 


“They tell me Swift is one of 
the most experienced pro- 
ducers of the materials that 
go into soap. And on top of 
that, they have the know-how 
to make quality soap for 
every wire drawing need.” 


“That's right! Swift & Company’s 
fats and oils laboratories are 
among the very best equipped.” 





There’s a Swift Distribution Point near you...to give you 
fast, efficient service. 
Call on Swift for 


memes Swifts Soaps 


Guaranteed Powder In 


Snap Heavy Duty Wire Drawing | "es | MIR Taga CAC ace CL 
Powder No. 282 — 
No. 559 Powdered Soap 


Swift & Company SOAP DEPARTMENT, CHICAGO 9, ILLINOIS 
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po vou Flatten 


FLATTEN WIRE 
INONEPASS | 
AT 50 TO 2000 | 
FT.PER MIN. Wr 


Fenn-Standard Wire- 
Flattening Mills Lift 
Output, Cut Costs in 
Ferrous and Non-Ferrous 


Alloys and Stainless Steel. 


Fenn-Standard Tandem Wire-Flattening Mill. we 


Consider the high production and low costs you'll get when 
a Fenn-Standard Tandem Wire-Flattening Mill takes over the 
work of your single stands. 


Firms that have installed such “one-unit production lines” 
now do the whole wire-flattening job in a single pass at speeds 
up to 2000 feet a minute. Tandem units with up to 5 stands 
on single or individual base with roll diameters from 3.5” to 
12” cover the whole range of wire sizes in standard ferrous 
and non-ferrous alloys and stainless steel. 


LOOK AT THESE FEATURES 


Features like these make such production economy and ver- 
satility possible: 


Each mill stand driven by herringbone pinion stands through 
universal joints to the roll necks in order to eliminate chatter 
marks on the work. 














SEE US “ 
Wire Association 
at the va SALLE HOTEL 


desk) 
ite number at the 
(Get — aan information, 


or write or wire to. -- 


‘onvention 
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Rolls easily raised and lowered . . . with individual or simul- 
taneous operation of screw downs. 


Electric synchronization of rolling speeds from stand to 
stand. 


Pressure lubrication of roll bearings and pinion stands. 
Idling or power-driven edgers between stands. 
Traversing or ribbon-wind take-ups. 


Internal and external cooling of rolls optional for high-speed 
work. 


These are just the highlights of the most efficient wire-flat- 
tening method yet devised. It will pay you to look further 
into Fenn-Standard Wire-Flattening Mills. Write for complete 
information, or ask for the whole story at the Wire Association 
Convention in Chicago—October 17-21. 


THE FENN 


WIRE 














WIRE OR Shapes: 


GET WIRE SHAPES LIKE 
THESE IN ONE PASS AT 
50 TO 1000 FT. PER MIN. 


SSS 
ae 


FENN-STANDARD TURKS HEADS 
CUT YOUR PRODUCTION AND 
INVENTORY COSTS 





Fenn-Standard Tandem Turks 
Head. Range of sizes handles from 
.040” round wire to 1.250” round 
wire. 


From round wire to complete shape in one pass through the 
machine! That’s what you get with Fenn-Standard Tandem 
Turks Heads, the efficient, low-cost way to form and edge 
shaped wire in ferrous and non-ferrous alloys and_ stainless 
steel. 


See how it cuts your costs. One prominent manufacturer is 
replacing 5 rolling mills with one tandem Turks Head. An- 
other is reducing the number of finished stock sizes because 
of the ease and rapidity of producing job lots. 


It’s the high speed and versatility of Fenn-Standard Turks 
Heads that make such savings possible. You can change the 
heads of these tandem machines in ten minutes. You can turn 
out work in a hurry. That means fewer sizes of starting 
rounds, less raw material and less finished work in stock .. . 
quicker turn-over of your capital. And remember, you have 
no heavy investment in dies. 


Want all the reasons why Turks Heads, compared to solid 
dies, give you production at higher rates, fewer passes, greater 
accuracy, improved metal structure, greater tensile strength? 
Write for literature, or let’s talk it over at the Wire Associa- 


tion Convention in Chicago. 


MANUFACTURING COMPANY, Hartford 1, Conn. 
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Announcing the new line of abi 


DAVIS-STANDARD 
EXTRUDING MACHINES 


New in Design! Advanced in Engineering! 











Thermo-Plastic Wire and Cable Insulating Machines. Continuous Vul- 
canizing Equipment for Electric Wire and Cable and Accessory Equipment. 
Standard and Special Machines. 


COMPLETE ENGINEERING AND MANUFACTURING FACILITIES 


Further details will be given in subsequent 
advertisements. Watch for them! 


The STANDARD MACHINERY CO. 


Mystic, Conn., U.S.A. 
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mossserc PRESSED STEEL corr. 


designed 
NO-CREV SPOOLS 


and REELS with 


patented D U RA-CU RL rims 


providing the ultimate 
in strength and durability 
P 
L 
U 
Ss 


precision and balance for 














high-speed operation. 


FROM THE LARGEST 
HEAVY pbuTy _BREAK-DOWN-REELS 
TO THE FINEST WIRE — 


NO-CREV_ pesicn SPOOLS 








These developed Fi 
refinements mean [1 
trouble-free - 





winding. 


mossBeRG PRESSED STEEL corp. 


Telephone 
18 WEST STREET ATTLEBORO, MASSACHUSETTS, U.S.A. Attleboro 1-0847 & 1-0848 
James Day (Machinery), Ltd., 90 Regent Street, London, W. |. England 
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That's What NORTON Offers You! 


@ Right Combination Means—A disc of: (1) the 
right abrasive—tast. cool-cutting 32 ALUNDUM, oF 
sharp, tough 5/7 ALUNDUM abrasive: (2) the right 
bond—vitrified: (3) the right grain size; (4) the right 
grade; (5) the right structure—Open °F "p'' Type: 
and (6) the right type of mounting. Norton discs are 
available in many different combinations of these six 
important elements. There's a disc which will cut 
fast and cool, wear evenly, resist grooving, and re- 
quire a minimum of dressing for each of your spring 


grinding jobs. 


Several Disc Types Available—The first two il- 
justrated here—solid plate mounted and solid in- 
serted nut—are recommended for grinding small, or 
medium diameter wire springs where pressure and 
heat generated are moderate. The second two types 
__-segmental plate mounted and segmental inserted 
nut—are recommended for grinding jobs on heavy 
or large diameter wire springs where considerable 
pressure is used and high temperatures are gener- 


ated. 


Take Advantage of Norton Service—tet @ 
Norton abrasive engineer study your spring grinding 
jobs. He'll take into consideration the type ot 
grinder used, the method of operation, the material 
ground, the size and shape of the work, and the 
finish desired. Then he'll recommend 4 Norton disc 


of the right combination. 


NORTON COMPANY ° WORCESTER 6, MASS. 


Distributors In All Principal Cities 


w-1222 
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---for 
hoe om 
ment of 
©rrous and 
"0Nn-ferroy, 
Metals | 





s Atmosphe 


METAL TO BE TREATED 














% SIZES OF 












| 
| | 
ee ons AVAILABLE UNITS LOW C. STEEL MED. C. STEEL HIGH C. STEEL | 
COPPER UP TO 0.20 ¢ 0.20-0.60 C ABOVE 0.60 SPECIAL STEELS | | 
‘ie 
| 
14 
1 4 
| | 
250 TO 35,000 BRIGHT 
CU. FT. PER HOUR ANNEAL saae) { 
UP TO 30 MIN. 
EXPOSURE 
250 TO 35,000 BRIGHT 
U. FT. PER HOUR ANNEAL i see 
AND i 
CLEAN HARDEN 
| 
BRIGHT BRIGHT 
ANNEAL ANNEAL | 
1,000 TO 20,000 BRIGHT BRIGHT | 
' CU. FT. PER HOUR ANNEAL ANNEAL | 
CLEAN CLEAN 
HARDEN HARDEN 
CARBURIZE BRIGHT 
CARBURIZE | BRIGHT ANNEAL ANNEAL 
250 TO 3,500 CLEAN HARDEN 
CU. FT. PER HOUR CARBON 
RESTORATION CLEAN 
Oxygen, O2, is the | DRY CYANIDING (SKIN RECOVERY) HARDEN 
only one of the DRY CYANIDING 
common gases 
which reacts with 
copper, conse- 
tly, th ft - 
a lle ert CARBURIZE BRIGHT CLEAN HARDEN | 
j phere generator i 
B 500 TO 1,000 | ay be dispensed ANNEAL TUNGSTEN 
| CU. FT. PER HOUR! with in the bright| CARBURIZE | BRIGHT ANNEAL MOLYBDENUM 
; annealing of that ‘, CLEAN HARDEN STEEL 
metal. It is only nec- CLEAN HARDEN 
essary to set the 
furnace burners 
slightly rich to pre- 
vent free oxygen 
within the furnace. BRIGHT 
500 TO 4,000 ANNEAL 
CU. FT. PER HOUR STAINLESS 
i STEEL | 





@ Surface Combustion research 
in the development and use of 
specially prepared gas atmos- 
pheres for all heat treatments of 
ferrous and non-ferrous metals 
has made possible metallurgical 
results of such significance that 
it goes beyond the mechanical 
details of furnace construction. 











% where larger capacities are required multiple units can be supplied. 


Today, with the use of ‘Surface’ 
indirectly heated furnaces— 
radiant tube heating elements 
and muffle type units — and 
Surface’ Prepared Gas Atmos- 
pheres, all metal surfaces can be 
treated to prevent undesirable 
effects or to produce _ surface 
conditions as required. 








SURFACE COMBUSTION CORPORATION e@TOLEDO 1, 





FOR PREPARED GAS ATMOSPHERE 
COMPOSITIONS, COSTS, AND 
DETAILS OF APPLICATIONS 

write for booklet, : 
“The Science of 
Gas Chemistry for 
Heat Treating” 
Form SC-129. 





OHIO 
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J&L PICKLER Meets the Acid Test 





OF PRODUCTION... 


s 
eR VIO": 
LEERING. 
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_suLenus— 


pound ——4 
com ont. 
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a pickler ¥ 
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Courtesy B. F. Goodrich Co... 


CHEMSTEEL ACID-PROOF CONSTRUCTION MINIMIZES TANK MAINTENANCE 


The modern wire pickler at Jones and Laughlin Steel 
Corporation’s Aliquippa Works called for specialized 
construction techniques and special materials. Its five 
3-pin acid tanks had to be protected from destructive 
action of sulfuric acid and light alkalies at working 
temperatures up to 230° F.—as well as from thermal 
shock, abrasion and mechanical abuse—in order to 
assure low maintenance costs and uninterrupted 
production. 

Chemsteel Construction Co., Inc., effectively met 
these requirements. After assisting in design and 
material selection, Chemsteel engineers protected the 
five rubber-lined, welded steel tanks with an 8''! 


sheathing of acid-proof brick joined by high-tempera- 
ture, acid-proof cement. Chemsteel also effected sav- 
ings in time and money by its efficient installation of 
the pickling tanks in minimum time. 

You, too, can profit by Chemsteel specialized con- 
struction services. Backed by wide and varied ex- 
perience serving major steel, chemical, textile and 
food plants, Chemsteel will design, select and obtain 
materials, and erect new corrosion-proof construction 
... handle maintenance work . . . or work cooperatively 
with your engineering firm or contractor in any one 
of these functions. 

For complete details write for Bulletin C-1. 














- CHEMSTEEL CONSTRUCTION CO. IN 


5428 Walnut St., Pittsburgh 6, Pa. - Telephone MUseum 1-7500° : 
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THE TRAUWOOD 


15200 BROOKPARK ROAD ® 





JOHN RIGBY & 


LABORATOIRI 


OCTOBER, 1949 


SONS, LTD., LOW MOOR 
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PROCESS IS SETTING 
“A NEW “WIREBOUND” 





TRADITION!! 


* The electric resistance heating Aised in 
our process is over 90% efficient and results 
in a uniformly heat treated producf plus the 
ability to duplicate exact hedting and 
quenching cycles from day to day. Positive 
circulation in the molten metal quench bath 
insure absolute uniformity of the wire. 


* The TRAUWOOD protess is much faster 
than ordinary furnace heating due to the very 
rapid rate of electric resistance heating. The 
equipment is entirely automatic and is easy to 
operate. Greater production with a material 
reduction in pickling /and cleaning costs is 
insured. 


* The finer grain produced by TRAU- 
WOOD electri¢ resistance heating develops 
the maximum physical and fatigue properties 
in any steel in either patenting, tempering or 
annealing. he annealing of stainless steel 
and other /alloy wire and strip is readily 
accomplished since the high quenching tem- 
peratures /necessary are easily and rapidly 
attained. 


* /The TRAUWOOD process, in addition to 
doing a better wire heat treating job, is open- 
ing new fields of application for the wire 
industry. The equipment is designed to meet 
your specific requirements and can be built 
to’ handle all sizes in any tonnage required. 
Full information will be furnished on request. 


Patented in U.S.A. and Foreign Countries 


ENGLAND BRITISH REPRESENTATIVE 


LIEGE, BELGIUM—-BELGIAN REPRESENTATIVE 








Two New IOI Developments 
In Plastic Wire Jacketing 


7 A Complete Heavy Duty Extrusion System 
for 6 Gauge to 1% Inch Cable, Featuring 
Continuous Operation During Reel Changes. 


This latest IOI advance in extrusion takeup equipment provides 
continuous plastic or rubber jacketing of flexible cables up to 
134 inches in diameter. The system is equipped with constant 
tension accumulators into which the cable feeds while the takeup 
reel is being changed. On system speeds up to 300 feet per minute 
the accumulators allow the operator 20 seconds for making the 
cut and starting the new reel. With IOI letoff and takeup ac- 
cumulators, it is possible to run continuously for any period of 
time without shutdown. The first IOI system of this type has 
been in almost continuous operation for the last nine months. 


2 New Plastic Line for 6 to 24 Gauge Wire, 
Featuring a 3% Inch Plastic Tuber and Com- 
plete Constant Tension Drives. 


This system has a speed range of from 50 to 1600 feet per minute 
with true constant tension wire handling over the entire range. 
It embodies such advanced wire handling equipment as a driven 
payoff, a constant tension capstan and a separate continuous takeup 
unit. It employs a 314 inch plastic tuber. The entire system is 
powered by a complete variable voltage drive which in turn operates 
hydraulically controlled tensioning and synchronizing equipment. 


Complete information on these systems and the other IOI equipment 
shown on the opposite page will be sent upon request. Also write for recent 
IOI booklets for the wire industry,’’Blueprint for Industry Part IV, Continu- 
ous Extrusion Equipment” and“The Handling of Webs and Monofilaments.” 


INDUSTRIAL ji). OVENS, INC. 


ee 
13825 TRISKETT ROAD Ss) CLEVELAND 11, OHIO 











SINGLE R 








OUBLE L 














CONTINUOUS TAKEUP WITH INTEGRAL CAPSTAN 


INSULATED WIRE 
MACHINERY 


COMPLETE EXTRUSION SYSTEMS 


CONTINUOUS TAKEUPS CORD PRE-DRYERS 
LACQUERING SYSTEMS ENAMELING MACHINES 
PROCESS ANNEALERS DRAW BENCH TAKEUPS 
ASBESTOS INSULATING MACHINES 
SATURATING AND FINISHING SYSTEMS 





@ IOI Equipment is used in the largest Wire Mills 
in the world. If you have a problem in this field it will 
pay you to consult IOI. Write for complete information. 


INDUSTRIAL /(). OVENS, INC. 
13825 TRISKETT ROAD Sy) CLEVELAND 11, OHIO 


ASSOCIATED COMPANYs JAMES DAY MACHINERY LTD., LONDON, W. 1, ENGLAND ' 
7 PAYOFF STANDS 


of \ we Pach : 
JACQUERING S COOLING TROUGH COOLING TROUGH 
BATTERY OF 24” REEL CONSTANT TENSION TAKEUPS WIRE PRE-ANNEALER 


i Ree 

ae ! 
» '@ 
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ACQUERING SYSTEM 








BETTER DIES FOR WIRE MILLS 


EASTERN’S constant engineering 
efforts have resulted in improvements 
that give notably improved performance. 









TOP OPENING~ADEQUATE FOR 



















NIB- PREMIUM re ESE SHEE} CASING—HEAT 

GRADE OF CAR- | 1 TREATED ALLOY 

BIDE. \ | STEEL. 

O.D. GROUND FOR E) COMPRESSIVE 

ACCURATE >) PRE-LOADING 

“SHRINK FIT” 1 FOR MAXIMUM 
| RE-CUT VALUE 













BACK OPENING —SUFFICIENT CLEARANCE IN _ 
CASING, WITH MAXIMUM NIB SUPPORT 








Finished dies -- any shape and all sizes -- with high 
"Hyprez’ finish (black polish). 


Rough drilled dies -- any shape and all sizes -- 
close to required size at low prices. 


Rough cored dies -- Round hole only -- in standard 
rough cored hole sizes. 





Direct Distributors of HYPREZ Diamond Compounds for MODERN 
Ripping and Polishing Practices with Superior Finish. 








Eastern Distributors of WENDT-SONIS Carbide Cutting Tools. 





Ask about these new dies. Your inquiries cordially invited. 


EASTERN CARBIDE CORPORATION 


Telephone: New RocHELLe 2 - 6630 


Dept. W—909 MAIN STREET NEW ROCHELLE, N. Y. 
COMPLETE CARBIDE SALES AND SERVICE 
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A NEW AND IMPROVED 
1d) ae) ey: 18 ere) a>, 


OR YEARS cable makers have formed wire 
ropes around a center cord. This core serves 
as a cushion to hold the wires apart during 
flexing. It also serves as a reservoir for lu- 
bricants, and oils the wires every time it’s 
squeezed. 

At first these cable cords were made of 
imported fibres from the other side of the 
world. These foreign fibres came in short 
lengths. They were bunchy and irregular. 
Frequently they were scarce, and their prices 
skyrocketed. 

Now you'll see an increasing number of 
steel cables with center cords made by 
Twitchell from American kraft fibre. The 
Wire Rope Corporation of America is a typical 
user and has been buying our fillers for years 
for use in automobile tow cables. 

Twitchell’s kraftcord cable-fillers are highly 
uniform in diameter. They can be supplied in 
“endless” lengths that make possible con- 
tinuous manufacturing. For example, a popu- 


TWITCHELL 





lar size of filler for use in the wire rope 
industry is %6”. Twitchell makes this in 
standard 15,000-foot endless length reels. 

Twitchell wire rope cores are flexible, 
smooth, easy to handle. They are coated with 
hot wax at the Twitchell plants, arriving at 
your plant ready for further coating with 
petrolatum or other materials. 

If you're looking for ways to streamline 
your manufacturing with uniform endless 
materials, let one of our men talk to you 
about Twitchell cores. They’re made to pre- 
cise standards and to your specifications. 
They're always available. Their prices are fair. 

If you'd like the names of men you know 
who are using Twitchell cable cords, if you'd 
like to see samples and photographs of wire 
rope, tow cable, and other wire products 
built around Twitchell cords, or if you'd like 
samples of the cords themselves, write us or 
telephone us. E. W. TWITCHELL, INC., Third 
and Somerset Streets, Philadelphia 33, Pa. 


TWISTED 
FOLDID 
PRESSED 
CRUSHED 
SHAPED 


Paper Products fer the Hive Industry BRAIDED 
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TALIDE METAL MEETS 
EVERY REQUIREMENT 






SWAGING DIES 
(For Forming Solid and 


Tubuler Shapes) 
POWDER METAL. j 
LURGY DIES (For j 
Compacting Powdered © a 
Metals and Materials) ata 


BLANKING AND 
FORMING DIES 
(For Stamping Lami- 
nation Discs, Metals, 
Plastics, Paper) 





TUBE MANDRELS 


« 


) IMMA 











ee ee 





Talide Dies outwear steel dies 
50 to 1. Production runs of over 
1,000,000 pieces are commonly 
obtained. Long life of super-hard 
Talide Dies reduces down time, in- 
creases output, lowers unit cost 
and makes a better product. 

Tungsten Carbide Dies take 


aliae 


{TUNGSTEN CARBIDE) 


Drawing Dues 











L 


and hold a brilliant polish, thereby 
imparting a better finish to your 
product. 

Talide Metal Dies range in size 
from pin point to 24" I. D., and 
in many complex shapes . . . used 
for blanking, drawing, swaging, 
extruding, spinning or curling. 


Send us prints or parts for estimate and recommendations and ask for Catalog 48-WP. 





Bs 

reir EXTRUSION DIES 
(For Shaping and Sizing Bolts, 
Nuts, Serews and Collapsible 


Tubes) 


———— 


) 





DRAWING DIES 
(For Wire, Tubing and Bar Stock) 


eee 


SPINNING AND 
CURLING ROLLERS 


——_ an oe 


CARBIDES CORPORATION 


YOUNGSTOWN ,, OHIO Pioneers in Tungsten Carbide Metallurgy 


oa Ch On, Eco gete) &-) 


DRAWING DIES 


WEAR RESISTANT PARTS 
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2900 manufacturers depend on Portsmouth for quality wire 


Find out why an ever growing number-of leading manufacturers 
rely on Portsmouth wire for supert6r performance and workability. 


Specify Portsmouth on your next order. 


Completion of our $3,000,000 program makes Portsmouth out- 
standing among wife mills ... the most modern cleaning, drawing, 
heat treating and testing equipment available. These facilities, plus 
25 years’ metallurgical experience on thousands of wire products, 
insure that your most exacting requirements will be met. 


Portsmouth Steel offers you a complete range of standard and 
special grades — with integrated control from ore to finished 
prgduct. Prompt shipments by water, rail or truck. , A-2417 
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Low-, medium-, high-carbon steel wire ® Bright, 
galvanized and coppered ® Oil tempered and 
untempered ® MB Spring and valve spring 
wire @ Tire bead and rope wire ® Fine and 


weaving wire ® Specialty wire. 








PORTSMOUTH STEEL CORPORATION 


Portsmouth, Ohio 

New York ¢ Chicago 

Dayton °¢ Detroit 
Cincinnati 
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New Watersury “HI-PRO” 


HEADS 150 (2 <3) BLANKS PER MINUTE 
From AJAX-HOGUE Drawn Wire 


WATERBURY~ 
FARREL 


iain 








Ye" x 3” blanks 
drawn and headed 
on the machines illus- 
trated. 


@ The New Waterbury-Farrel Hi-Pro solid die, 
double stroke crank header achieves a new high 
in fast, uniform cold heading of blanks to 3 


inches in length. A most important contributing 





Waterbury “Hi-Pro” header with 


AJAX-HOGUE wire drawer 
attached. 


Other side of same header showing 
AJAX-HOGUE drawer at left. 





; WATERBURY S FARREL 





factor to this exceptional performance is the 
Ajax-Hogue drawer which provides the header 
with freshly drawn, clean, straight wire of un- 
varying accuracy. Ajax-Hogue wire drawers are 
built in five sizes with capacity from 14 inch to 
1 inch diameter to be used with every make of 
cold header. Write for bulletin No. 111 for more 


complete information. 


MANUFACTURING COMPANY 


EUCLID BRANCH P. O. 
DEARBORN ST. 


110 S. 
CHICAGO 3, ILLINOIS 


CLEVELAND 17, OHIO 


DEWART BUILDING 
NEW LONDON, CONN. 
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If the springs you make 
must perform 


under high stresses 





NDER what operating conditions will the springs you 
U make have to perform? Will they place your springs 
under high stresses? Will they require springs to have exacting 
elastic properties? Will the ability to withstand deformation 
be imperative? 

Those are some of the adverse conditions which have helped 
to prove the outstanding quality of U-S-S Amertemp Wire — 
a high grade oil tempered wire. 

You'll find Amertemp dependable because we control chem- 
istry, size and physical properties carefully —from the steel 
producing mills—right down to the wire drawing and heat 
treating. 

As the world’s largest manufacturers of oil tempered wire, 
we have both the facilities and the personnel to give you prompt 
and accurate service. And we can supply you with mill quanti- 


ties of Amertemp—NOW. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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4 c\ First i in Edicion: the only. , 

= ._ Tantalum-Tungsten Car- — 
bide developed specifically _ 
Beuel eres Dies. eye 







Industrial progress depends upon new mate- 


8 
rials, designs, developments, and services. *, 
N 


Vascoloy-Ramet furnishes them all Five with "% 

every V-R Carbide Die. * 
te cored to finish, at 

hole sizes below .015”. 
These rough cored dies ar 






Your Nearest V-R Branch ff “= available in dies sizes R-O, _ 
Office for Your Carbide is & R-1 d R-3.¢ se S oa 
Die Needs Now! oh, GAG Rit, FOU G COTS 





at .004” and .010”. 


WAUKEGAN ed: LLINOIS, ee ee 
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Demand for steel continues to improve and has exceeded the most optimistic 
forecasts of mid-summer. While purchasing continues to be for short-range needs 
only, a recent survey among purchasing agents indicates a general belief that 
business will gather momentum, although continuing somewhat hesitant until major 
labor cost problems are settled. 

In the steel fact-finding investigations we have witnessed an attempt by 
organized labor, working through the Government, to undermine the free enter- 
prise system by unprecedented measures. It was apparent that labor, although it did 
not win a recommendation for wage increases, has more power than is healthful 
for a sound economy. 

Since 1939, while steel wages advanced 116%, the cost of living rose only 
71%, yet the labor moguls had the temerity to demand a "fourth round," well 
knowing the probable set-back to recovery that might ensue. The power to destroy 
possessed by labor, who have exhibited either a vast ignorance or a selfish disregard 
of those principles that have made America a great and strong nation, is still a 
menace to freedom and prosperity. All that has been accomplished at this writing 
is a deferment of the demands plus a truce in the strike threat. 

What is deplorable in this case is that the machinery of Government was 
used to settle a question that should have been composed by direct negotiation. 
It is another step toward Federal regimentation of private affairs in the direction 
of totalitarianism. 

Poor old England is having its difficulties. Their Socialist Government 
has nationalized three major industries and has thus removed them from the ranks 
of taxpayers to deficit producing industries that in 1948 cost the British public 
over 300 million dollars. England can't take such bureaucratic inefficiency—nor 
can any other nation. 

While our sympathy goes out to those sturdy industrialists who are struggling 
against a trying situation, the hard fact is that the British nation's troubles might 
be the more speedily corrected if the Labor Government were required to sink or 
swim on the efficacy of their chosen course, instead of depending on our largess 
to bolster an impossible theory of government. It is said, however, that both labor 
and management have further contributed to the economic dilemma through re- 
strictive regulations that help to keep production costs too high for a ready 
British participation in competitive world markets. Devaluation of the pound will 
doubtless help her exports, although this one measure seems to be only a partial 
answer to the basic problems with which England is confronted. 

Our good neighbor, Canada, on the other hand, has not yet experienced 
a severe industrial slump, or readjustment period. We sincerely hope that the 
plight of England will not be reflected in her future operations, which are run on 
a free enterprise basis similar to our own. 

In the wire field, the F.O.B. pinch is beginning to hurt those mills whose 
production facilities are not widely distributed. Some few concerns have abandoned 
F.O.B. pricing for the old basing point system to overcome the freight obstacles. 
While not illegal, it would be helpful to industry in general to have basing point 
pricing methods authorized by statute. 

Wire product demand is holding well, with nail sales good as a result of 
building activity. Screw machine manufacturers are doing better and bolt, nut 
and rivet sales have improved, although not enough to warrant stepped-up produc- 
tion schedules. Woven wire fencing and barbed wire are entering a normal seasonal 
decline in volume. Manufacturers' wire sales have improved and a better demand 
for wire rods has been noted as non-integrated mills have increased operating 
schedules. An unexpected upturn in spring wire has developed from furniture 
manufacturers. 

Copper, lead and zine prices are holding steady, with no special increase in 
demand. The steel wage negotiations are having a deterrent effect on buyers, who 
will not add to inventories in the face of a prospect of being unable to get steel. 

Business should continue to become increasingly better, barring major strikes. 
A more optimistic note pervades industry that it is to be hoped circumstances will 
justify. 

Let our President and members of the Congress take heed that unless loyalty 
to American freedom and institutions becomes their first and only concern, a ruthless 
and despotic dictatorship can and may arise here that could destroy all that makes 
life worthwhile in these good United States. 

May we extend to those attending the forthcoming Twentieth Annual Con- 
vention of The Wire Association a hearty greeting and a cordial welcome. 


—from the Editor's Desk 
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WIRE DRAWING 
MACHINE S 
















WATERBURY - FARREL 


WATERBURY FARREL ; j 
Oo Q. oO Oo 
Upright Cone Continuous Machines with provision for quickly changing the rotation 
and position of block. 
Two conveniently located removable handles do the trick in jig time— 
A —changes direction of rotation 
B — shifts position of block ... 


The machines are available with blocks of various diameters or with spooling 
devices. Our wire drawing machinery is described in Catalog W. 


@ WIRE AND ROD MACHINERY @ COLD HEADING MACHINERY, ETC. @ 


WATERBURY FARREL 


FOUNDRY & MACHINE COMPANY 


WATERBUE] ° ee, = ety ae ong © ie & . oe ae. 





CHICAGO CLEVELAND NEWARK. N. J. 
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COILER TYPE ACW 





Designed Specifically to — Coil Signal Corps Wire WD-1/TT and WD-14/TT 


For Winding On Wire Dispenser MX-306A/G 


This equipment provides a perfect exhibition of the superior engi- 
neering ability in both design and construction which JLE applies to 
exacting, tailor-made assignments. 


No one firm knows wire testing, marking, labelling, measuring, coil- 
ing and reeling machinery as thoroughly as JLE. No one firm produces 
as much of this equipment! Your requirements will have immediate 
attention. 


JESS tho ANI WUS Wb CO. 
43 CHURCH STREET, PAWTUCKET, RHODE ISLAND 
30 YEARS OF SERVICE TO THE WIRE INDUSTRY 


British Associates 
GENERAL ENGINEERING CO., LTD., BURY ROAD, RADCLIFFE, LANCS., ENGLAND 
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Protective Atmospheres For Annealing 
Non-Ferrous Wire 


By E. G. de Coriolis, 


Director of Research 


and 


O. E. Cullen, 
Chief Metallurgist 


Surface Combustion Corporation, Toledo, Ohio 





HEN we speak of protective 


atmospheres for annealing 
non-ferrous metals in any form, 


we must of necessity cover a varied 
field of atmosphere generators. In 
addition, we must describe to a 
considerable extent, the heat-treat- 





E. G. deCORIOLIS 


E. G. deCoriolis was graduated from 
the University of Toronto. His earlier 
career was devoted to the chemical indus- 
try. Chief Engineer of Arthur D. Little, 
Inc., Consulting Chemists and Engineers, 
Boston, during World War I when the or- 
ganization was drafted by the Chemical 
Warfare Service to work on gas defense. 
Subsequently, he has carried on consult- 
ing practice in Boston, specializing in 
fuels. 

He joined Surface Combustion Corpora- 
tion in 1925 and since 1929 has been Di- 
rector of Research. 





ing furnaces in which annealing 
processes are carried out. This 
will be readily appreciated by those 
who are conversant with the an- 
nealing of non-ferrous metals and 
who are familiar with the effects 
of the various components of at- 
mospheres when used in conjunc- 
tion with the heating and cooling 
of non-ferrous materials of widely 
different chemical analysis. 


wi we. 


HERE was a time when the 

term “protective atmosphere” 
implied little more than supplying 
atmosphere for heating and cool- 
ing metal without excessive oxida- 
tion of the surfaces. In other 
words, a_ protective atmosphere 
was adjudged successful if it did 


nothing more than prevent the 
formation of sufficient oxide or 
scale to materially change the 


cross section of the metal during 
subsequent pickling or other de- 
scaling operations. 


> a ia: 4 


RADUALLY, the meaning of 
“protective atmospheres” has 
changed. In the non-ferrous field, 
it almost universally describes 
means for the complete elimina- 


tion of scale or measurable oxide 
from the metal surfaces. In fact, 
in the case of most non-ferrous 
metals, it is understood that pro- 
tective atmospheres will permit 
heating to annealing temperature 





0. E. CULLEN 
O. E. Cullen was born in Wayne, Mich- 


igan. He graduated from the University 
of Detroit with the degree of Metallurgi- 
cal Engineer. His first experience in the 
field of atmospheres was obtained as ex- 
perimental engineer for the Atlas Chemi- 
cal Company of Toledo, Ohio. Thereafter, 
he spent several years with the General 
Reduction Corporation, in Detroit, spe- 
cializing in problems relating to the pro- 
duction of metal powders from_ their 
nature ores. 

Since 1936 he has been employed by the 
Surface Combustion Corporation as engi- 
neer in Research and Development and 
later as Chief Metallurgist. 
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and subsequent cooling with the 
product as bright or even brighter 
than when it entered the annealing 
furnace. The terms “bright anneal- 
ing’ and “protective atmosphere 
annealing” often times are consid- 
ered synonymous in discussing the 
heat-treatment of non-ferrous 
metals and alloys. Such is not al- 
ways true and it should be under- 
stood that large quantities of non- 
ferrous wire and other products 
are being annealed in truly pro- 
tective atmospheres which elimi- 
nate the formation of measurable 
scale but do permit formation of 
sub-microscopic surface oxide 
films. These films may alter the 
color or appearance of the metal. 
They may be desirable because of 
their color or their benefits in sub- 
sequent working operations. In 
other cases, they may be tolerated 
due to economic advantage of us- 
ing simply prepared protective 
atmospheres plus flash pickling 
rather than utilizing a truly bright 
annealing atmosphere of higher 
cost. This question of economy 
may depend upon the analysis 
of the non-ferrous metal or alloy, 
and in many cases upon the physi- 
cal form of the work. The cross 
section of the wire, its treat- 
ment in coiled or strand form and 
the degree of cleanliness of the 
material to be heat-treated are 
factors to be considered. 
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Choice of Atmosphere 

N any discussion of protective 

atmospheres for non-ferrous 
metals or alloys the first problem 
is consideration of the various con- 
stituents in the metal and the ef- 
fects of different gaseous elements 
or compounds upon these consti- 
tuents throughout the range of 
heat-treating temperature. The 
metallic elements involved may in- 
clude copper, nickel, zinc, berylli- 
um, silicon, gold, silver and others. 
These elements or mixtures there- 
of present widely different protec- 
tive atmosphere requirements. 
Each one must be considered sep- 
arately not only with regard to the 
atmosphere used, but also with re- 
gard to the type of furnace as this 
affects the proper use of the at- 


mosphere. 
x * * 


HAT makes an atmosphere 

protective? To the _ uniniti- 
ated, the answer is as simple as 
this: eliminate all elements or com- 
pounds which are non-protective. 
To those experienced in the art of 
annealing non-ferrous metals, this 
is not always too easy to accom- 
plish. Absence of undesirable con- 
stituents in the annealing furnace 
depends upon three precautionary 
measures. The correct atmosphere 
must be chosen in the first place. 
Means must be provided for re- 
moving or neutralizing undesirable 
gases or vapors originating in the 
furnace during the annealing op- 
eration. Lastly, the furnace must 
be designed to prevent infiltration 
of foreign gases or vapors from 
outside the furnace. 

x k 


HE selection of a suitable pro- 

tective atmosphere begins with 
a knowledge of the analysis of the 
metal or alloy, the maximum tem- 
perature of heat-treatment, the 
time at temperature, cooling re- 
quirements and surface condition 
of the work going to the furnace. 
The latter refers specifically to the 
type or quantity of oil or drawing 
compounds, oxidation products or 
other foreign materials which may 
have an effect upon the atmos- 
phere or on the final surface ap- 
pearance of the wire. 
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T is quite common knowledge 

that free oxygen is undesirable 
in any atmosphere used in conjunc- 
tion with clean or bright annealing 
of non-ferrous wire. Therefore it 
can be assumed that air must be 
eliminated from the annealing fur- 
nace. Oxygen or air must be kept 
out of contact with the wire during 
cooling if discoloration is to be 
prevented. 

kk * 


YDROGEN sulphide is also 

generally objectionable because 
cf its affinity for non-ferrous 
metals. Sulphides of the metals 
once formed are of a distinctive 
color and are particularly difficult 
to remove. 

kk 


NLESS chemically pure tank 
gases or their products such 


as hydrogen, nitrogen or dis- 
sociated ammonia are used as they 
are in some non-ferrous annealing 
operations, the problem of oxygen 
and hydrogen sulphide removal 
must be of primary consideration. 
Since all protective atmospheres 
other than the above are the prod- 
ucts of combustion of air-fuel gas 
or air-dissociated ammonia mix- 
tures, the possibility of oxygen or 
hydrogen sulphide contamination 
cannot be emphasized too strongly. 


x ko *® 


HEN air-fuel gas mixtures 

are burned so as to eliminate 
all free oxygen, the resulting prod- 
ucts are carbon dioxide, water 
vapor and nitrogen with control- 
able small amounts of carbon mon- 
oxide, hydrogen and methane if 
desired. The dissociation of ammo- 
nia brought about by heating gase- 
ous anhydrous ammonia, produces 
a mixture containing approxi- 
mately 75% lydrogen and 25% 
nitrogen and an_ infinitesimally 
small amount of water vapor. If 
the dissociated ammonia is then 
mixed with air and burned, the 
nitrogen remains but some or all 
of the hydrogen combines with 
oxygen to form water vapor. By 
correctly proportioning the amount 
of air used variable mixtures of 
hydrogen, water vapor and _ nitro- 
gen will be obtained. It is by proper 
control of the amounts of the above 
constituents formed by combus- 
tion as well as supplemental re- 
moval of one or more of these con- 
stituents, as for example carbon 
dioxide or water vapor, that truly 
protective atmospheres are pos- 
sible for most types of non-ferrous 


alloys. 
‘* 2 


Copper and Nickel 


OPPER, nickel and a few of 

their more simple alloys are 
by far the easiest non-ferrous ma- 
terials to bright anneal. Actually 
these metals are not oxidized by 
water vapor or carbon dioxide, 
both of which are usually consid- 
ered to be oxidizing gases. Per- 
haps the first protective atmos- 
phere used was steam for clean an- 
nealing copper wire and other 
products in batch type furnaces. 
Even today, steam is frequently 
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used during heating up cycles in 
batch furnaces and as makeup at- 
mosphere in continuous type cop- 
per and copper alloy annealing 
furnaces. 

kk * 


OR the production of truly 

bright annealed copper wire, it 
is not sufficient to use only neutral 
constituents such as water vapor, 
carbon dioxide and nitrogen. Even 
the slightest trace of oxygen in 
the atmosphere will discolor the 
copper under such conditions. Also 
any discoloration or superficial oxi- 
dation on the copper before enter- 
ing the annealing furnace will mar 
the appearance of the finished 
product. Foreign materials such as 
oil or drawing compounds on the 
wire may produce oxidizing con- 
stituents in the heating furnace to 
subsequently attack the copper or 
such lubricants may carbonize dur- 
ing the heating process and leave 
a black smudge on the surface of 
the metal which is almost impos- 
sible to remove. 

k ok 
ARTICULARLY with regard to 
copper and nickel, too much em- 

phasis cannot be laid on the de- 
sirability of eliminating sulphur as 
an ingredient of drawing com- 
pounds and lubricants. Even such 
light lubricants as kerosene, which 
readily volatilize under heat with- 
out leaving smudge on the work, 
may contain sufficient sulphur so 
as to require a very large flow of 
protective atmosphere © sweeping 
over the work to prevent surface 
attack by the sulphides liberated 
from the lubricant. In order to in- 
sure brightness of the annealed 
copper wire, it is necessary to 
maintain small but _— sufficient 
amounts of reducing gases in the 
furnace atmosphere. These reduc- 
ing gases will be carbon monoxide 
and hydrogen. Their presence as- 
sures not only the complete elimi- 
nation of all free oxygen during 
combustion of a suitable air-gas 
mixture in an atmosphere genera- 
tor or in a direct fired bright an- 
nealing furnace but also counter- 
balances traces of free oxygen 
which may enter the furnace. 
Furthermore, they reduce any ox- 
ides originally on the surface of 
the work. 
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iE gee required percentage of re- 
ducing constituents is largely 
dependent upon the metal to be 
annealed. Copper and nickel are 
bright annealed in atmospheres 
containing as little as 1.5% of re- 
ducing gases Such so-called “lean” 
atmospheres prevent absorption of 
hydrogen from the hot atmosphere 
—“hydrogen embrittlement” of 
electrolytic copper — and also elim- 
inate staining of the work by 
traces of hydrogen sulphide. Many 
raw fuel gases, particularly coke 
oven gas, contain more or less sul- 
phur compounds. By adjusting the 
air-fuel gas ratio to provide a 
slight deficiency of air, most of 
the sulphur is oxidized during com- 
bustion to sulphur dioxide which 
is inert to copper and nickel. If 
desired, the sulphur dioxide can be 
removed by washing in cold water 
sprayed over limestone. The gas 
may be still further purified te re- 
move remaining traces of hydro- 
gen sulphide by passing through 
an iron oxide-shavings tower. If 
the air-fuel gas ratio was adjusted 
to provide appreciably higher per- 
centages of hydrogen, excessive 
amounts of hydrogen sulphide 
would remain in the finished gas. 
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RDINARILY protective atmos- 

phere annealing implies a fur- 
nace with a heating chamber and 
a cooling chamber in which the 
work is surrounded by and in con- 
tact with gases of a fixed composi- 
tion. According to this generally 
accepted description, it is to be ex- 
pected that the heating: gases and 





the protective gases are separated 
either by means of a muffle or by 
burning the heating gases in radi- 
ant tubes. However, if the heat- 
ing gases after combustion, reach 
a composition suitable for the de- 
sired protection of the work, a 
direct fired furnace becomes both 
a heat-treating furnace and a pro- 
tective atmosphere generator. This 
is often times true in the anneal- 
ing of copper or nickel wire. It 
is only necessary to set the air- 
gas heating mixture slightly on 
the reducing side to safeguard 
against the presence of harmful 
free oxygen in the products of 
combustion. 
xk wk ok 


RESENT day air-gas_ propor- 
tioning devices are of sufficient 
accuracy to insure a constant flue 
gas analysis over the entire range 
of burner capacities and turndown. 
Thus, the same composition of the 
gases within the furnace chamber 
can be maintained regardless of 
the rate of firing. 
x k * 
BVIOUSLY a direct fired fur- 
nace is most economical in op- 
erating cost and low in initial capi- 
tal investment. The most elemen- 
tary form of such self-generating 
protective atmosphere furnace is 
one in which several burners of 
small capacity are arranged to fire 
above and below the work and from 


both sides. 
x kk 


OST modern adaptation of di- 
rect fired bright annealing 
furnaces provides one or more 
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combusticn chambers placed out- 
side the work-heating chamber and 
in the path of an external fan 
which recirculates large volumes 
of hot gases through the furnace. 
This “convection heating” is par- 
ticularly well suited for copper 
wire and several other non-ferrous 
wires because of their compara- 
tively low annealing temperatures. 
Convection heating is much more 
efficient at low temperature than 
is radiation heating. A convection 
heating furnace embodying the 
feature of using recirculated heat- 
ing gases for protective atmos- 
phere in copper wire annealing is 
shown in cross section in Figure 1. 
The products of combusticn from 
the burner mixed with recirculat- 
ing atmosphere from the fan pass 
down over the work and are re- 
turned to the fan through the in- 
sulated duct at the right. It goes 
without saying that gas tight fur- 
nace construction is necessary to 
prevent contamination of the pro- 
tective atmosphere by air infiltra- 
ticn. Opening for work introduc- 
tion and discharge must be suitable 
to prevent such infiltration. 
x *& * 
CONSTANT minimum flow of 
protective atmosphere must be 
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supplied to maintain a slight posi- 
tive pressure in any furnace. In 
the convection type shown in Fig- 
ure 1, the supply of protective at- 
mosphere may be kept constant by 
firing the burner at a steady rate 
or within a safe range of turn- 
down and providing a cooling coil 
in the return duct through which 
a portion of the gases can be by- 
passed by a damper operated by 
the temperature control of the 
work heating chamber. This per- 
mits a constant air-gas input at the 
burner and the rate at which the 
atmosphere flows into the furnace 
is maintained constant without sac- 
rificing accuracy and uniformity of 
temperature control. Another 
method for maintaining the neces- 
sary positive pressure of atmos- 
phere within the furnace regard- 
less of the output of the burner 
is to provide steam make-up. As 
shown in Figure 1, this steam may 
be introduced in sufficient quanti- 
ties in the return duct to the fan. 
The amount of make-up steam can 
be controlled by furnace pressure, 
burner output or other suitable 
means. 
x k * 

ie continuous copper annealing 
furnaces employing burners di- 
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Figure I1I—Schematic diagram of simple exothermal atmosphere generator. 


rectly in 


the heating chamber, 
steam or additional atmosphere 
from a generator can be most ad- 
vantageously employed. The make- 
up steam or generator gas is usual- 
ly added near the entrance and 
exit openings to insure most ef- 
fective utilization. Heating rates 
approaching those obtained in con- 
vection furnaces can be reached by 
installing fans directly in the heat- 
ing chamber. 

k ok ok 


N any discussion of protective 

atmosphere applications to con- 
tinuous annealing furnaces, it 
should not be amiss to mention the 
necessity for careful selection of 
seals for work openings. Flame 
screens, asbestos, or chain cur- 
tains, heat seals and manually or 
automatically operated doors are 
most commonly employed. The 
choice is governed by the type of 
work conveyor, by the cycle of 
furnace operation, by the height 
of the charge and discharge open- 
ings and by the size and shape of 
the work itself. Where the work 
can be quenched, a water curtain 
makes a very effective seal for 
the discharge end. From the above 
it appears that non-ferrous wire in 
the copper and nickel classifica- 
tions present no complicated at- 
mosphere problems for protection 
during annealing. Furnace gener- 
ated atmosphere with or without 
steam additions will produce and 
maintain clean and bright work 
in the furnace. There is an addi- 
tional step after heating to anneal- 
ing temperatures. It is then neces- 
sary to cool the wire without re- 
oxidation or other discoloration. 
Reoxidation will occur if bright an- 
nealed wire contacts air before be- 
ing cooled to a temperature of be- 
low about 200° F. Other discolora- 
tion may result from hydrogen sul- 
phide attack during cooling or it 
may be due to moisture or oil col- 
lecting on the metal surfaces at 
relatively low cooling tempera- 
tures. Naturally any of these ef- 
fects during cooling will defeat the 
purpose for protective atmosphere 
annealing. 

kk * 


TMOSPHERE control during 
cooling becomes just as im- 
portant as the control during heat- 
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ing. If copper and nickel wires 
are annealed in strand form, they 
may be water quenched directly 
from the heating chamber, thus 
eliminating cooling zone problems. 
Such wires will be clean and bright 
as they leave the water quench. If 
provisions are made to dry the 
wire quickly, no water staining will 
occur. Usually the quench water is 
maintained at a high temperature 
between 150° F. and 200° F. so 
that moisture will evaporate rapid- 
ly from the warm wires. 


x x« *¥ 


HEN copper or nickel coils 

are being annealed, water 
quenching results in staining be- 
cause of the liquid working in be- 
tween the wraps of the coils. All 
such work requiring a high quality 
of surface brightness must be 
cooled in a comparatively dry pro- 
tective atmosphere. This consider- 
ably increases the cooling time 
and necessitates long cooling zones, 
although judicious use of fans for 
recirculation can materially short- 
en these zones. In direct fired 
furnaces, the high water vapor 
content in the heating zone atmos- 
phere may be reduced to the neces- 
sary low percentage for cooling 
zone use by drying the gases in a 
gas recirculating section provided 
with a cooling coil and inserted be- 
tween the heating and the cooling 
zone chambers. Figure 2 shows 
such an arrangement. 


x *  *& 


HE elimination of moisture con- 

densation problems when cool- 
ing zones are involved is most 
practically obtained by employing 
indirect fired furnaces. Such fur- 
naces are provided with muffles 
to separate the work from the 
heating chamber proper or employ 
heat radiating elements’ which 
eliminate any gaseous products of 
combustion from the work heat- 
ing chamber. The protective at- 
mosphere for the heating and cool- 
ing zones of such furnaces is pro- 
vided by an independent generator 
in which the moisture as well as 
the other constituents of the at- 
mosphere can be accurately con- 
trolled. 





Figure IV—Typical exothermal gas generator. 


A MOST simple type of atmos- 
phere generator is satisfactory 
for clean or bright annealing and 
cooling of copper or nickel wire 


in any form. Figure 3 shows a 
schematic arrangement of the most 
commonly used type of protective 
atmosphere generator for copper 
and nickel. 

x *k * 


A® previously explained the 
primary requirements are to 
exclude oxygen and hydrogen sul- 
phide and to provide approximately 
1.5% of the reducing gases, hydro- 
gen and carbon monoxide for 
scavenging purposes. If correct 
proportions of air and fuel gas are 
mixed and burned in the combus- 
tion chamber of the generator and 
the products of this combustion 
are passed through a _ primary 
cooler as shown in Figure 3, the 
atmosphere produced can be main- 
tained with substantially the fol- 
lowing analysis when using natu- 
ral gas as the fuel: 
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H,— 0.8% 

CH,— 0.0% 
N,, — 88.0% 
CO, — 10.5% 
0,— 0.0% 
CO — 0.7% 
xk * tk 


HE moisture content of the 

above gas will be reduced from 
approximately 18% as it leaves the 
combustion chamber to a relatively 
small amount corresponding to a 
dew point just a little higher than 
the temperature of the cooling 
water in the primary coolers. Since 
the dew point will thus be less than 
100° F., it will be appreciated that 
no moisture condensation prob- 
lems will be encountered in cooling 
copper or nickel wire to tempera- 
tures of about 150° F., providing 
all portions of the cooling zone are 
maintained slightly above 100%. 


x x 3 


 gsmpapebucsey generators of 
the type shown in Figure 3 
are most widely used for copper 
and nickel bright annealing in 
both continuous and batch type 
furnaces. Although not shown in 
the figure, sulphur removal equip- 
ment is sometimes added where 
fuel gases initially contain more 
than minimum allowable quantities 
of this constituent. Figure 4 is a 
photograph of one of the several 
types of similar generators used 
for atmosphere production in con- 
nection with bright annealing of 
non-ferrous wires. 


«s**t 
Brasses, Nickel-Silvers and 
Precious Metals 


A® annealing treatments particu- 
larly bright annealing, are ap- 


COMBUSTION CHAMBER 


plied to non-ferrous metals other 
than copper or nickel, the problem 
of protective atmospheres usually 
becomes’ increasingly _ difficult. 
True, gold, fine silver and other 
precious metals like palladium are 
as easily handled as copper or 
nickel. However, there are a large 
number of applications in which 
these metals as well as copper and 
nickel are heat-treated in alloyed 
form. Alloying elements are added 
for well established reasons and 
usually involve addition of zinc, 
silicon or beryllium alone or in 
combination and in widely varying 
amounts. These last three elements 
when heated, oxidize readily in air 
and are also oxidized by hot carbon 
dioxide and water vapor. Therefore, 
theoretically suitable atmospheres 
for bright heat-treatment of alloys 
of these elements must exclude 


oxygen in free and combined form. . 


This means the use of a pure inert 
gas as nitrogen, an actively reduc- 
ing gas such as hydrogen or a com- 
bination of the two as dissociated 
ammonia or partially combusted 
and dehydrated ammonia. 


x * * 


CTUALLY, the commercial pro- 
duction of protective atmos- 
pheres for heat-treating such 
readily oxidized alloy wires has 
been the subject of widespread 
interest and of intensive research. 
The problems involved apply not 
only to the tons of copper-zinc, 
copper-beryllium and copper-zinc- 
silicon alloys produced in the cop- 
per and brass wire industries but 
as well to smaller quantities but 
more valuable products of the 
precious metal field. In these latter 
plants, red, yellow, pink, green and 
white golds are produced and these 
may contain as high as 18% zinc 
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Figure 6—Schematic diagram of exothermic atmosphere generator including cooler, refrigerator. 
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and drier. 


in combination with a gold base. 
Again semi-precious metals such 
as nickel-silver are alloys which 
ccntain a large portion of copper 
and nickel but also contain zinc 
in quantities as high as 25 to 30% 
of the total weight. 
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NQUESTIONABLY it is diffi- 

cult to visualize the extent to 
which even traces of oxygen bear- 
ing gases will affect the surfaces 
of these sensitive alloys. It might 
be helpful to graphically illustrate 
the effect of only one of these 
oxidizing gases upon some of the 
metals and alloys in question. Fig- 
ure 5 is a chart showing the maxi- 
mum ratios of water vapor to hy- 
drogen which are allowable to pre- 
vent oxidation of several non- 
ferrous materials within the 
normal heating and cooling ranges. 
The infinitesimally small amounts 
of water vapor permissible with 
beryllium and silicon and the only 
slightly larger amounts allowable 
with pure zinc and 30% brass is 
quite disturbing. The nickel-silvers 
and zine bearing gold alloys are 
only slightly less susceptible to 
water vapor. It is not difficult to 
see how necessary is the prepara- 
tion of bone dry protective atmos- 
pheres for bright or clean anneal- 
ing these metals. 


x *K- 


N general carbon dioxide behaves 

very similarly to water vapor. 
As with the water vapor-hydrogen 
combination, it is the carbon diox- 
ide-carbon monoxide ratio rather 
than the carbon dioxide percentage 
alone which determines the con- 
centration permissible for bright 
annealing. Its action on non-fer- 
rous metals is less severe than that 
of water vapor. Nevertheless, its 
presence is a warning signal since 
it combines with hydrogen to pro- 
duce water vapor in the furnace 
chamber according to the chemical 
reaction: 

CO, + H, = CO + H,O 
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HE equilibrium between the 
four constituents results in an 
increase in water vapor in an initi- 
ally dry atmosphere within a hot 


(Please turn to page 976) 
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Welding in the Wire Industry 


By John H. Corson 


Head of Metallurgical Section, Development Engineering Department, 





ELDING is as closely as- 

sociated with modern wire 
drawing as is the tungsten carbide 
die. Without welding, continuous 
high speed machine drawing would 
be useless. Considering its impor- 
tance, little has been done to con- 
trol and improve it. In the past 
few years the wire industry has 
become more ccnscious of welding 
and its relative importance because 
of restrictive specifications regard- 
ing welds in drawn wire. 

a a 


HE first published discussion 
of welding in the wire industry, 
to the writer’s knowledge, was 
“Welding for Wire Drawing” by 
J. Hutchinson in the April 1949 
issue of Wire and Wire Products, 
in which the factors and principles 
of resistance butt welding were 
ably presented. Although the paper 
concerns aluminum and its alloys, 
the principals apply to copper and 
steel as well. 
xk ke 
HIS paper is mainly concerned 
with the quality of welds in re- 
lation to the specifications for the 
wire. In order to obtain help as 
well as a broader perspective for 
the writing of this paper, a number 
of wire producers and wire con- 
sumers were asked their opinions 
on welding and weld quality. The 
following paragraphs summarize 
their answers. 
xk kw 
OW carbon steel, commercially 
pure aluminum and copper, and 
austenitic alloy steels can be 
welded and the welds will wire 
draw the required amounts with- 
out difficulty. The welds generally 
are acceptable in the product. 
xk *& * 
IGH carbon steel can be welded 
and the weld successfully wire 


(1) Alloy Metal Wire Co., Inc. 


John A. Roebling's Sons Company, 
Trenton, N. J. 


The author describes experiments 
to make welds of a quality high 
enough to be left in the finished 
wire. The conclusions reached were 
that both methods tried were un- 
satisfactory; the problem is yet to 
be solved and may lay in resistance 
butt welding. 


drawn. However, several stated 
that there was no absolute assur- 
ance that welds in high carbon 
steel would accept the required 
wire drawing. The quality of wire 
drawn welds in high carbon steel 
was very much open to question, 
and acceptance depended primarily 
upon the products involved. In 
many instances the welds are cut 
out. Difficulty occurred in weld- 
ing finished rope wire to make con- 
tinuous lengths. A need was ex- 
pressed for a completely automatic 


welder. 
x *k * 


HE hardenable stainless alloy 
steels’ are difficult to weld and 
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as yet no satisfactory method has 
been found. 


x xk «x 


LUMINUM alloys can be welded 
satisfactorily. Difficulty has 
been encountered in wire drawing 
welds in 56-S. The welds are left 
in aluminum alloy wire products 
unless specifications require them 
to be cut out. 


x ok 


OPPER alloys can be welded 

successfully with the excep- 
tion of some of the high tin con- 
tent bronzes and high lead content 
brasses. Sometimes variations in 
rod end hardnesses and in chemical 
analyses present difficulties. The 
welds are left in the product un- 
less specifications require them to 
be cut out.. Proper operation of 
the welder was specified as a prime 
necessity. 

x *k * 


UITE obviously there are a 
Q number of problems which 
need a solution. Acceptance of 
the weld in the drawn wire is the 
main one and appears most gen- 
eral in the field of high carbon 


steel. In this paper the writer 
will discuss experiments which 


have been carried out by John A. 
Roebling’s Sons Company in an ef- 
fort to solve this problem. Also 
a solution will be presented to the 
problem of weld failures in spooled 
rope wire. 

xk wk 


Elias problem of the wire drawn 
weld, centers around its phys- 
ical properties. The ultimate 
tensile strength of such a hard 
drawn weld will generally be at 
least 90% of the parent material, 
so that this physical property is 
fairly satisfactory. However, the 
ductility of that weld, as measured 
by the bend test, and more par- 
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Fig. 1—Cam characteris‘ics of Micro Products’ Flash Welder, Mcdel MDF, 440 V, 50 A, 60 Cycle, 
a % a . i * * % * * 


Capacity .250-.500” Dia. 


ticularly the wrap test, is not satis- 
factory. An _ experimental pro- 
gram has been carried out in an 
attempt to make a weld which, 
after wire drawing, would accept 
wrap testing. The following de- 
scribes two types of welding which 
were tried in an effort to solve the 


problem. 
x ke * 


HE first program was to make 

good flash butt welds on .80% 
carbon steel hot rolled rod which 
would be heat treated to the re- 
quired strength, wire drawn, and 
then wrap tested. 


kt wk 
Y a good weld we mean one 


which satisfied the following 
requirements: 








% 





Fig. 5—Effect of current cut-off time during upsetting on decarburization. 
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1. Good fusion 

2. Free from decarburization 

3. No as-cast structure 

1. No martensite formation on cooling 
from welding temperature. 


x k * 


HE experimental work was car- 

ried out on a Micro Flash 
Welder, (Model MDF, 440 volts, 50 
amperes, capacity .250/.500 di- 
ameter rod). The characteristics 
of the flash welder are shown in 
Fig. 1. The welder had eighteen 
settings which had an open cir- 
cuit secondary voltage range of 
2.7 to 5.9 volts. The rod ends were 
prepared with a bevel, as shown in 
Fig. 2. The rod ends, where they 
were in contact with the elec- 
trodes, were cleaned with a power 
driven wire brush. 


co ® 








Fig. 2—Diagrammatic view of beveled rod end 
preparation. * * * * 2 
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Fig. 3—Included oxide in weld line of .360” diam- 
eter red. 500X. bg * * a * 








Fig. 4—Effect of hot upsetting and subsequent 
forging on diffusion of weld zone decarburization. 


ELDS were made on each of 

the eighteen settings to de- 
termine the optimum setting by 
the appearance of the metal 
pushed out at the weld. The six 
settings in the middle of the range 
resulted in extrusion of metal suf- 
ficient in amount and uniform 
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Anaconda Announces 


USEFUL LIFE UNDER LOAD: 


Considering 5% loss in initial strength to be a conservative basis for comparing anticipated 
useful life as affected by annealing, Anaconda Hy-Therm Copper will retain its strength ap- 
proximately 100 times longer at the same temperature or approximately 314 times longer at 
rated operating temperature. 


CONDUCTIVITY: 


This new brand of copper is produced by adding minute amounts of hardening agents to very 
pure electrolytic copper. Due to its controlled composition, it has consistently uniform prop- 
erties. The types and amounts of added material are so chosen that their effect on purity and 
conductivity are negligible. 





Hy-Therm ASTM B 5-43 
Typical Values Specified Minimum | 
Copper (including silver), % 99.953 99.900 
Conductivity at 20 C, % IACS 100.9 100.0 


*An Anaconda Trade-Mark 
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Subsidiary of Anaconda Copper Mining Company 
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CURRENT-CARRYING CAPACITY: 


Accepting that maximum operating tempera- 
tures of 75-80 C have been satisfactory in the 
past, Hy-Therm copper could be rated at 110- 
115 C. However, since it is probable that future 
lines will be designed to closer operating limits 
than formerly, a more conservative value of 
100 C has been selected for current-carrying 
capacity calculation. On this basis, Hy-Therm 
copper will carry approximately 20% greater 
current. — 


“BRAND AHT (ANACONDA HY-THERM) 


25 Broadway, New York 4, N.Y. 
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On an equivalent annealing 
basis, tests show that Hy- 
Therm copper can withstand 
a continuous operating tem- 
perature 35 C higher than that 
for representative commercial 
copper. 
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around the periphery. Metallo- 
graphic examination of the welds 
showed these six settings to be 
free from included oxide but to 
contain ‘considerable decarburiza- 
tion. One setting in the middle of 
the six was arbitrarily chosen for 
all future work. Consistency tests 
for soundness of welds and de- 
carburization indicated that some 
of the welds (20-40%) contained 
small amounts of oxide in the weld 
line. See Fig. 3. Decarburization 
was present as is shown in Fig. 4, 
specimen No. 1. At this time the 
included oxide was overlooked and 
attention focused on diffusing the 





i 
a 
> y 
. * 
rf 
3 


rey 


7—View 


Fig. 

upset. 
decarburization by upsetting and 
hot forging back to the original 
diameter. This was done success- 
fully, as shown in Fig. 4, speci- 
mens No. 2 and No. 3. 
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Fig. 9—Internal void at weld indicated by sur- 
face depression. Oxide present at ends of void. 





of welded rod, as welded and hot 





Fig. 6—Photomicrograph of weld made with cur- 
rent shutting off at commencement of upset. 


from decarburization. 


RE-EXAMINATION of the 
welder showed that the weld- 
ing current was shutting off at 
the mid-point of the upsetting ac- 
tion. Additional welds were made 
in which the welding current was 
shut off after varying intervals to 
determine the effect on decarburi- 
zation. The results are shown in 
Fig. 5. The white line is evidence 
of decarburization. When the flash- 
ing current was shut off exactly at 
the commencement of the upset, a 
weld was made free from decar- 
burization, as shown in Fig. 6. 
kx k 
HE microstructures of flash 
welds did not show any typical 
as-cast structure as is normally 
seen in resistance butt welds, but 
to make sure it was eliminated, 
welds were hot worked by upset- 





ting on the welder and forging 
back with an air hammer to the 
original diameter. 

x kw * 


LECTRICAL arrangements 
were made so that the weld 
could be cooled slowly to prevent 
the formation of martensite. How- 
ever, it was found that the cooling 
without benefit of electrical ar- 
rangements was at a slow enough 
rate to insure a pearlitic structure. 


x -« « 


STRING of welds was then 
heat treated, wire drawn and 











Fig. 8—Spot metallographic tests for uniformity and freedom 


tested. Forty-three welds were 
made, hot upset and forged back, 
also forty-two welds were made, 
not upset and forged back, but 
merely had the flash ground off. 
Fig. 7 shows typical views of the 
two types of welds. Fig. 8 shows 





Fig. 10—Surface crack in weld with oxide at 
base of crack. * % % * Es 
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Fig. 11—Pressure welding set-up with gas train, welder and hydraulic cylinder. * 


spot metallographic tests for uni- 
formity and freedom from decar- 
burization. At 1000X the only evi- 
dence of a weld was a transverse 
line of very fine pearlitic grains. 
The surface of the welds was pre- 
pared by polishing with a 2/0 em- 
ery paper in the longitudinal direc- 
tion to eradicate any cross 
scratches left from the coarser 
emery papers, thereby any con- 
siderations of poor surface would 
be eliminated. 


x k * 


HE welds were lead patented 

and wire drawn 4 holes. In 
the wire drawing, 12 out of 43 
welds which had been upset and 
forged back broke in the die, and 
5 out of 42 welds which were not 
upset and forged back also broke 
in the die. 

kk * 


HE weld surfaces were exam- 
ined for defects. Two types of 
defects were noted. One was a sur- 
face rupture and the other was a 
sucking of the surface at the weld. 
Metallographic sections taken 
through a number of such defects 
showed that included oxide previ- 
ously overlooked was the cause of 
the defects. Figs. 9 and 10 show 
the two types of defects. The re- 
maining good wire was galvanized 
and physically tested. 
kk 


HE tensile strength of 5 welds 

in both groups was (with one 
exception) at least 90% of the 
strength of the stock wire. The 
elongation and reduction of area 
values of those samples which 
failed in the weld during the tensile 
test were low. These results could 


also be associated with the surface 
imperfections. Hot upsetting and 
forging back did not improve the 
elongation and reduction of area 
values as was hoped. 
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EVEN welds which had been hot 
upset and forged back were 
wrap tested. Although none of the 
7 had any surface defects, 6 of 
them would not wrap around twice 
their diameter. In wrap testing 12 
welds made without hot forging, 
6 accepted the wrap test. Of those 
which failed, 4 showed no surface 
defects and of those which accepted 
wrapping, 4 showed surface imper- 
fections. Failure or success in 


Fig. 13—View of beveled end and resultant upset 
co ak * *x 


after welding. 





Fig. 12—View of air tight gas chamber. * 


wrap testing samples which con- 
tain surface defects appears to de- 
pend upon the location of the de- 
fect in relation to the mandrel. 
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HESE welds failed to accept 

wrapping because of the sur- 
face and sub-surface defects. The 
included oxide which caused these 
defects is inherent to the flash 
welding process. Therefore it was 
concluded that flash welding 
would not result in welds which 
would accept the wrap test. Work 
on flash welding was then discon- 
tinued and attention turned to 
solid phase pressure welding. 
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OLID phase pressure welding 
differs from regular resistance 

welding in that the weld is made 
not at liquid or fusion tempera- 
tures but by atomic bending across 
the weld interface at sub-fusion 
temperatures under the influence 
of controlled atmosphere, tempera- 
ture and pressure. The process ap- 
pears to have some advantages 
over resistance welding and they 
are outlined below: 

1. No as-east structure 

2. No overheating or burning of 


the steel 
3. No included oxide. 
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HE same welder and material 

was used for pressure welding 
as for flash welding with the fol- 
lowing exceptions: pressure was 
applied by a hydraulic cylinder in- 
stead of by a motor driven cam; 
the voltage was reduced from 440 
to 220 volts. A picture of the set- 
up is shown in Fig. 11. 
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tral or reducing atmosphere. 
An airtight gas chamber, shown 
in Fig. 12, was used. A glass win- 
dow permitted temperature meas- 
urement by an optical pyrometer. 
Two vertical tubes provided inlet 
and outlet for the gases. The two 
caps on either side were remov- 
able by unscrewing. Rubber discs 
were placed between the caps and 
the body of the chamber. The discs 
had a hole smaller than the rod 
so that they would grip the rod 
and form a gastight seal. Silicone 
rubber, which decomposes _ther- 
mally above 600° F., was used for 
the discs. 





Fig. 15—Photomicrograph 
made in H2 with blued rod ends—alkaline 


of pressure weld 


chromate etch. 


GAS train was employed be- 

tween the tank and the cham- 
ber to remove any residual 
amounts of oxygen, water and 
carbon dioxide. An oxygen ab- 
sorber, pyrogallic acid, ascarite and 
asorbite were used to accomplish 
the removal of these gases. The 
chamber was purged before mak- 
ing a weld. Welds were made 
either with square or beveled rod 
ends, as shown in Fig. 13. After 
welding, the upsets were forged 
back or ground off, followed by 
heat treatment, wire drawing and 
testing. 
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NITIAL work in determining the 

proper welding conditions indi- 
cated that a temperature of 2100° 
F., a platen movement of 14” and 
a pressure of 11,750 p.s.i. on the 
rods were satisfactory. The tem- 
perature was first controlled with 
an optical pyrometer but was later 
more accurately and _ uniformly 
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HE welds were made in a neu- 





Fig. 14—Photomicrograph 
made in hydrogen and etched in an alkaline 


of pressure weld 


chromate etch. 


controlled with a limit switch. The 
platen movement was controlled by 
a stop adjusted to 14” of move- 
ment. The platen movement was 
sufficient for square and beveled 
end preparation. 
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HE first welds were made in a 
hydrogen atmosphere. Metallo- 
graphic examination of polished 
sections showed the welds to be 
clean and sound. Examination of 
nital-etched samples failed to re- 
veal any weld line whatsoever. 
However, when the sample was 
etched in an alkaline chromate 
etch, a white line appeared, which 
indicated a weld line, as shown in 
Fig. 14. Note the grain growth 
across the weld line. This line was 
believed to be an oxide line and 
had been observed by other investi- 
gators. 
kk * 
QUICK test verified this 
thought. The ends of two rods 
were heated in a furnace until a 
blue oxide was present on the sur- 
face. These two ends were then 
welded together, examined metallo- 
graphically with the alkaline 
chromate etch and the results are 


shown in Fig. 15. The line here is 
broader but otherwise similar to 
that in Fig. 14. This test appeared 
to indicate that the white line was 
due to oxide. 
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HE next step was to trace the 

source of the oxygen or oxide. 
The first check was on the hydro- 
gen itself, and the following gas 
analysis was made using an Orsat 
Gas Analyzer: 

0. CO: CO 

H. from tank 0.2% 0.2% 0.0% 
H. from tank through 0.0% 0.0% 0.0% 

train and chamber 
The hydrogen in the chamber was 
apparently free from oxygen. 


St. Gam 8 





Fig. 16—Photomicrograph of weld heated at 
2000°F for 20 minutes to diffuse oxide line. 


HE only other source was the 

invisible oxygen or oxide film 
which is formed on the end of the 
rod after surface preparation by 
exposure to air. A correlation was 
made on rods prepared and welded 
immediately as against those 
held for a period of time and then 
welded. Those prepared and welded 
immediately had a thinner oxide 
line than those held for a few days. 
This indicated that welding im- 

(Please turn to page 984) 








TABLE III 
RESULTS OF WIRE DRAWING PRESSURE WELDS 
End Upset Number Number 
Group Prepa- Prepa- of failed in 
No. Gas ration ration Welds Wire Drawing 
I H. Square Ground off 12 9 
II H. Square Forged back 18 14 
Ill H. Square Forged back + 30 30 
20 Min. @ 2000°F 
IV CO Bevel Forged back 6 3 
4 H: Bevel Ground off 5 5 
VI CO Beve) plus filing Ground off 5 5 
in chamber. 
VII co Square Forged back 5 2 
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Vaughn MOTOBLOCS are used throughout the 
industry for drawing wire 1” and smaller in 
coils. Six sizes are available to cover every need 
—single or double-deck types, air- or water- 
cooled, with a variety of adjustable speed ranges. 


Vaughn MOTOBLOX handle all sizes and at wy 
grades of wire, with complete flexibility in 
speeds and sizes. These non-slip continuous 
machines have every modern operating ad- 
vantage, including blocks that are individually 

air- and water-cooled. 
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The Vaughn RINGBLOX 
Circular Tandem Machines 
produce intermediate, fine and 
very fine sizes of wire in steel, 
aluminum, copper and their 
alloys—at high rates of speed, 
with profitable efficiency. 
Many-score of these unique 
Vaughn machines are now in 
daily service. 
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HE subject of Back Puil Wire 

Drawing is by no means un- 
familiar to the Wire Association. 
Several papers have been presented 
to it in the past, each of which has 
advanced our knowledge of the sub- 
ject. The present paper describes 
a continuous wire drawing machine 
with controllable back pull which 
has recently been installed by John 
A. Roebling’s Sons Company. 
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ACK pull has existed in wire 

drawing ever since the use of 
continuous machines, and the slip- 
ping capstan machine permits some 
control over the back pull accord- 
ing to the number of wraps on the 
capstan. However, it was not until 
recent years that it was suggested 
there might be certain advantages 
to the use of back pull. 
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DARTREY LEWIS 


Dartrey Lewis was born and educated in Eng- 
land where he graduated as Master of Metal- 
lurgy from the University of Sheffield in 1921. 
He came to this country in 1927 and was Re- 
search Engineer at the American Chain Co. 
for six years. He then became Chief Engineer 
of Hancock Division of Manning, Maxwell & 
Moore for seven years, and for the past eight 
years has been Chief Engineer, Development 
Engineering, for John A. Roebling’s Sons 
Company. 


Trenton, N. J. 


Wire men have pondered back-pull 
drawing for ten years. This paper 
throws additional light on the 
practicability of the principle, 
based on actual experience. 





Bb eu first patent dealing with 
back pull was issued in Ger- 
many in 1926(1). The first re- 
ported experimental work was by 
F. C. Thompson(2) in England in 


1933. One striking thing re- 
ported by him was that the 
die could be easily pushed 


along the wire with the fingers 
when back pull was used. In this 
country in 1935, Mr. P. M. Muel- 
ler(3) discussed before this As- 
sociation the reduction of die fric- 
tion by application of back pull. 
Also Mr. L. Simons(4) reported on 
back pull wire drawing experi- 
ments on a laboratory scale. Mr. 
K. B. Lewis(5) discussed the rela- 
tion of back pull to die pull, and 
in 1939, H. A. Stringfellow(6) in- 
troduced the idea of reactive wire 
drawing in which the back pull was 
made a definite proportion of the 
forward pull. However, it was not 
until 1947 that the Marshall Rich- 
ards Machine Company Limited in 
England, produced the first con- 
tinuous wire drawing machine 
working on the back pull principle. 
x wk * 


Description of Back Pull Wire 
Drawing Machine 


N the Fall of 1948 John A. Roeb- 

ling’s Sons Company installed a 

Marshall Richards machine at their 

Roebling plant. This paper de- 
scribes their experience with it. 

xk ok 

WO views of the machine are 

shown in Figs. 1 and 2. It is 

a 5-hole machine with 22” diameter 


water and air cooled blocks and 
water cooled dies. It will draw high 
carbon wire in sizes .060” to .135” 
at speeds ranging from 600 to 
1400 F.P.M. Fig. 2 shows that the 
wire passes directly from block to 
block. The instrument panel gives 
the following information: 
1. Die pressure in pounds at each 
die. 
2. Block pull in pounds at each 
block. 
3. Finishing speed, F.P.M. 
4. Armature current. 
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N order to measure die pull the 
die box is pivoted and the die 
pressure operates a hydraulic cap- 
sule. The die pressure is shown on 
a direct reading pressure gauge. 
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HE motor torque is obtained by 
multiplying the reading of a 
torque meter by the armature cur- 
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rent. The block pull may be calcu- 
lated from the motor torque by 
allowing for the gear ratio, gear 
efficiency and block diameter. 
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OTOR field rheostats are pro- 
vided for adjustment of the 
torque of the motors. 


x * * 


HE machine is threaded up and 

started as follows: The wire 
is pointed and passed through the 
first die, and a puller is attached. 
The foot control pedal is pushed 
and the torque of the first block 
is increased by means of a rheo- 
stat in front of the machines until 
the block turns slowly. When the 
block is full of wire it is stopped 
by releasing the foot pedal and the 
torque is then reduced slightly so 
that the block will not quite pull 
the wire through the die. This ad- 
justment results in a low back 
tension on the wire going into the 
second die. A wooden faced clamp 
holds the wire in place on the block 


Fig. 1 — Marshall 
Richards five die 
back pull wire draw- 
ing machine. * 4 


while the second die is threaded. 
This procedure is repeated with 
each block. When the machine is 
ready to run it is started by means 
of the foot pedal and accelerated to 
operating speed by pulling a waist 
high bar. 
xc * «x 

HE die pressure indicators have 

loose red hands which are set 
to the “natural” die pulls. The 
natural die pull is the die pull with- 
out back pull and can be determined 
during threading up or at any 
other time by pulling wire through 
the die without back pull. 
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URING running, the die pulls 

may be adjusted to the desired 
fraction of the natural die pull by 
making appropriate adjustments 
of the block pulls. There is a set 
of motor field rheostats on the con- 
trol panel for this purpose. Also a 
rheostat is provided for controlling 
the finishing speed. 
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FIELD CURRENT 


FI-FS - TORQUE ADJUSTMENT OF 


INDIVIDUAL MOTORS 


ARMATURE CURRENT x FIELD STRENGTH x K 





2—Marshall Richards 


Fig. 
wire drawing machine showing how the wire 


five die back pull 


goes 


direct through the die from block to 
block. * * * * . . 


HE adjustment of the machine 

is not as complicated as it may 
sound. However, it is necessary to 
make an adjustment of block 
torque which is an operation not 
required with conventional ma- 
chines. 

x k 


IG. 3 shows a schematic electri- 

cal wiring diagram. Control of 
back pull is obtained quite simply 
by arranging the motors so their 
armatures are in series and their 
fields in parallel. 

x kk 

HE motor torque is proportional 

to armature current times field 
strength. Since the same arma- 
ture current flows through all 
motors, the relative torques will be 
proportional to the _ individual 
motor field strengths, which are 
adjusted by resistances F1 to F5. 

x &k * 

HIS arrangement allows the 

motors to be accelerated to full 
speed without breaking the wire 
because although the torques are 
increased during acceleration, the 
torque ratios between the blocks 
remain constant. The overall ma- 
chine speed is adjusted by simul- 





taneously changing all field 
SPEED; SUM OF PRODUCTS OF ARMATURE SPEEDS strengths by resistance F6. 
AND FIELD STRENGTHS IS A CONSTANT . i 
Fig. 3—Schematic electrical wiring diagram of Marshall Richards machine. % * 
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Fig. 4—Mechanical analogy which is equivalent to 
drive used on the Marshall Richards machine. * 


HE mechanical effect of the 

electrical design is similar to 
a differential gear arrangement, 
as shown in Fig. 4. For simplicity 
this diagram shows 4 blocks of 
variable diameter at 1, 2, 3 and 4. 
Each pair of blocks is driven from 
a differential gear similar to a car 
rear axle. The two differentials 
are in turn driven from a third dif- 
ferential. With identical differen- 
tials the relative pull at each block 
will depend upon block diameter. 


Varying motor field strength is 
equivalent to varying block di- 


ameter in this analogy. The blocks 
may run at any speed relative to 
one another but will always have 
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Fig. 5—Device for measuring surface temperature of moving wire. When 


the ele etr ical 
transfer occurs. 


one another for any particular set 
of block diameters. With a con- 
stant speed drive, individual block 
speeds may vary in any manner 
but the sum of the speeds will be 


a constant. 
x kk * 


ROM a mechanical point of view 

the machine has a number of 
unique features, the principle ones 
of which are listed below: 

1. Wire passes directly through die 
from block to block. 

2. Block pull is adjustable to any re- 
quired torque and after adjust- 
ment remains in constant ratio 
with the torque of the other 
blocks at all speeds. 

3. Any draft from 0% up may be 
used on any block. 





the copper cylinder and the wire are at the same sates tageinicalk no heat 


* * * * * * * 


ECAUSE the use of back pull 

reduces die friction, it was de- 
cided to devise a means for meas- 
uring the temperatures of the mov- 
ing wire. The device used is shown 
in Fig. 5. It is based on the prin- 
ciple that when a heated copper 
cylinder is placed around the mov- 
ing wire there will be no heat 
transfer between the wire and the 
copper cylinder if they are both 
at the same temperature. 
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HE temperature of the copper 
cylinder is measured by a ther- 
mocouple (2) which when properly 
adjusted indicates the surface tem- 




















































































the same torque relationship to x ek * perature of the wire. The copper 
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cylinder is heated by an electric 
resistance winding (3) controlled 
by a variable transformer. The rate 
of heat transfer is determined by 
a thermopile (4) consisting of 10 
thermocouples in series, with their 
hot and cold junctions arranged 
to detect any radial temperature 
gradient within the copper cylin- 
der. The temperature of the copper 
cylinder is adjusted until there is 
no temperature gradient, indicat- 
ing no heat transfer. This adjust- 
ment can be completed during the 
running of a coil of wire. Stuffing 
boxes are provided to prevent air 
flow through the device. Tempera- 
tures of moving wire at speeds up 
to 1400 F.P.M. have been measured. 


x *k* * 


Experimental Results 


HE Marshall Richards machine 

was set up in the Wire Mill, 
serviced in the same way as other 
wire drawing machines and oper- 
ated by the regular wire drawing 
personnel. Observers were used to 
record the results and the drawn 
wire was tested for quality. 
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HE relationship between back 

pull, forward pull and die pull 
was first determined. A_ typical 
set of data is plotted in Fig. 6 in 
which .187” diameter lead patented 
75% carbon rod was drawn five 
20% holes to .105” diameter. The 
data is for the final hole and rep- 
resents six conditions of back pull. 
This figure shows that the forward 
pull falls on an approximately 
straight line from the natural die 
pull (no back pull) to the tensile 
strength of the drawn wire, and 
that the back pull falls on a 
straight line from zero to the ten- 
sile strength. This diagram is in 
agreement with previous works® 
and enough similar diagrams were 
plotted to feel that the generalized 
diagram in Fig. 7 is approximately 
correct. 
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IG. 7 applies to high carbon steel 

wire and shows drafts within 
the usual range of 20% to 30% 
reduction in area. The tensile 
strength is represented as 100%. 
In this diagram the die pull is the 
vertical distance between the for- 
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ward pull and back pull lines. It 
will be seen that the die pull is 
progressively reduced from the 
natural die pull to zero as the back 
pull is increased to the tensile 
strength of the wire. 
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HIS curve explains F. C. 

Thompson’s statement that the 
die pull can be reduced so that the 
die can be pushed along the wire 
with the fingers. However, he was 
drawing at very slow speeds up 
to 3 inches per minute. At com- 
mercial wire drawing speeds we 
found that there were very defi- 
nite limitations to the amount the 
die pull may be reduced without 
getting into undue breakage of 
wire. 
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HEN the die pull was one-. 


half of the natural die pull, 
the machine operated with too 
much wire breakage for practical 
use. A more useful limit would be 
a die pull of two-thirds the natural 
die pull. Under these conditions 
the back pull is about one-third of 
the tensile strength. 
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T should be pointed out that Fig. 

7 has been constructed from the 
die pulls and block pulls as indi- 
cated on the instrument panel and 
include any instrument. errors 
which may have existed. 


HE natural die pulls were 

somewhat lower than obtained 
in a previous investigation in 
which the die pulls were measured 
on a machine equipped with a dy- 
namometer. A comparison is 
shown in Fig. 8. 
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T will be seen from Fig. 8 that 

the natural die pull for the 
Marshall Richards machine was 
lower than when measured by the 
dynamometer. The wire drawn on 
the machine with the dynamometer 
was cleaned in sulphuric acid, lime 
coated and drawn using a pure dry 
soap. The drawing speed was 115 
F.P.M. The wire drawn on the Mar- 
shall Richards machine was cleaned 
in sulphuric acid, “sul,” coated, 
borax coated and drawn using a 
proprietary soap. The drawing 
speeds varied but were usually 
about 1200 F.P.M. 

kk * 

T is not known whether the 

lower die pull on the Marshall 
Richards machine was due to draw- 
ing conditions, but it is suspected 
that some of it was due to instru- 
ment errors. 

x k 
HE fact that the die pull can 
be reduced by the application of 

back pull means that the pressure 
between the wire and the die is 
reduced in the same _ proportion 
(the die pull is the axial compo- 
nent of this pressure). 
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ay sebale hea in pressure means 
less friction between the wire 
and the die. Three important re- 
sults follow from less friction: 

1. Longer die life. 


2. Less surface heat on wire. 
3. Less horsepower. 


x. KK 


O investigation has been made 
of die life because of the dif- 
ficulty of obtaining reliable figures 
on account of the many factors af- 
fecting die life. It is understood 
that the British Iron and Steel Re- 


search Association, who have also 
made an investigation of this ma- 
chine, found some improvement in 
die life. 
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HE effect of surface heat on 
the wire will be discussed under 
the torsion test results. 


a. Pa 


HE diagram in Fig. 8 can be 
used to calculate the horse- 


ing wire drawing. This has been 
done for .187” diameter high car- 
bon rod drawn 5 holes to .095” di- 
ameter (a) without back pull, (b) 
with low back pull and (c) with 
high back pull. The results are 
shown in Fig. 9. This figure shows 
a saving in horsepower of 7% for 
low back pull and 11.4% for high 
back pull. The actual power con- 
sumption for a number of test 
runs for the machine operating at 
high back pull ranged from 84% 
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pull upon horsepow- Back Pull - O Ib 535 648 678 530 
vires es Die Pressure- [560 Ib 995 178 512 40d 
Forward Pull - 560 \b 1530 1426 1190 438 
Block Pull - \O25 |b 882 H8 660 938 
HP in Dies- 2065 19 60 2130 20.20 21.0 
H P in Blocks- 1360 iS 35 \7.10 19.80 3€.5 
Total Horse Power - (0275 + 93.04, 
Maximum Back Pull- Forward Pull Ratio at 5th Hole = .72 
BNE a 
= 
Spedipm ° 436° 7 oh. 1300 
Back Pull - O Ib 755 1623 1090 1027 
Die Pressure- 1560 Ib qI3 622 369 248 
Forward Pull- 1560 Ib 1668 1645 1459 |2715 
Block Pull - 805 |b 645 555 432 1275 
H.P in Dies- 2065 19.10 18.70 19.85 19.5 
HP in Blocks 1065 .25 12.65 1295 503 
Total Horse Power - 97.80 = 886 7, 4 
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Speaking for the Magnus Chemical Com- 
pany, Harold Trembicki extends to the 
members of the Wire Association a most 
hearty welcome to Chicago. We’re glad 
to have you back, and are looking for- 


ward to seeing a lot of old friends, and 
making a lot of new ones. 





WIRE 











ce 





Sua wy) IS 













OS, iW itapany 
Ey ne oe Lee 


Hie oe 

iv 
Se ae Renee i fake a , 
a eae Wy 


. RASTA rn Bie Li ARE, 
hee eee aga te ey i De Fangs a : a rh wire cs 








already know ‘about Magi nus ‘Metalcoat #967. fh, 

“You know that it was the first successful coating compound. 
to replace lime and baking ... and, today, it still remains the 
only successful one. 


vee @ -Most ‘of you’ 


e By this time, you've probably heard about our new Metalcoat 
#267 process for drawing stainless steel wire without a metallic 
coating. That's another “first’’ for Magnus, and it's doing fine. 


e And then there’s cold heading. This is a ‘natural’ for Metalcoat 
; #267, and we've made a great deal of progress. This will be 
the next big “first’’ for Magnus. 


e That's not all, by any means. We have a lot of new ideas we'd 
like to discuss with you, and the Convention gives us a wonder- 
ful chance to do this. For instance—a really continuous system 
of drawing wire, all the way from heat treating, through the 
acid cleaning, spray rinse, Metalcoat #267 coating bath, 
drying and drawing . .. to the finished bundle of wire! Sound 
like a pipe dream? So did the idea of drawing wire without 
lime and without baking . . . remember? 


Yes, we'll have a lot to discuss, so come in and see us. 
You'll find the welcome mat out at Magnus Head- 
quarters ... we'll be looking for you! 
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Fig. 11—Effect of forward pull (caused by back pull) upon bends over a mandrel ten 
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times the wire 
diameter for .75% carbon steel wire. * * ¥ P * * 2 
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to 105% of the power consumed 
when operating at low back pull. 
This may be compared with Fig. 9 
which shows that the power used 
at high back pull was 95% of the 
power used at low back pull. 
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Effect of Back Pull on Quality of 
Wire 

A SERIES of tests were made to 
determine the quality of wire 
produced. .187”, .218” and .250” 
diameter lead patented .75% car- 
bon rods were drawn on the ma- 
chine. All the drafting was 5 holes 
with equal drafts per hole. The 
drafts were approximately 20%, 
24%, 28% and 32%. The .187” 
diameter rod was drawn to .105”, 
.095”, .082” and .072”; the .218” 
diameter rod to .125”, .107”, .095”, 
and the .250” diameter rod to 
135”, .125” and .107” diameters. 
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ESTS were made with maxi- 

mum and minimum back pulis 
at the maximum machine speed. 
It was found that the minimum 
machine speed was increased by ap- 
plication of maximum back pull, so 
a series of tests were made at this 
speed using both maximum and 
minimum back pulls. Finishing 
speeds ranged from 675 to 1375 
F.P.M. For comparison with the 
wire drawn with back pull, the 
same wire was drawn under ap- 
proximately the same conditions of 
drafting and speeds on a conven- 
tional continuous wire drawing 
machine which operated with prac- 
tically no back pull. A typical set 
of data is shown in Table I. Five 
coils of wire were drawn for each 
series of tests. Samples for tests 
were taken from the back end of 
each coil. Two tensile, 3 bend and 
3 torsion tests were made on each 
coil. In Table I the U.T:S., E % and 
R.A. % are each the average of 
10 tests, and the torsions and 
bends are each the average of 15 
tests. For this work a total of 
about 75,000 Ibs. of wire was 
drawn. 
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Effect on Strength 


IG. 10 shows the effect of back 
pull wire drawing upon the 
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tensile strength. In this chart the 
tensile strength of wire drawn on 
the Marshall Richards machine is 
expressed as a percentage of the 
tensile strength of the same wire 
drawn with the same drafts and 
speeds on the conventional ma- 
chine. In this way wires of dif- 
ferent diameters and strengths can 
be compared on the same chart. 
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N this chart, as in others to be 
described later, the magni- 
tude of back pull is shown not as 
back pull but as forward pull ex- 
pressed as a percent of the tensile 
strength of the drawn wire. The 


use of forward pull gives a clearer 


picture of the effect of back pull. 
Forward pulls in the range 29 to 
38% are required for drafts of 20 
to 32% reduction in area without 
back pull. Forward pulls above 
this are due to the application of 
back pull. The relation between 
forward pull and back pull has al- 
ready been shown in Fig. 7. 
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N Fig. 10 distinguishing symbols 

are used for wire drawn from 
the different sizes of rods. These 
same symbols are used on all the 
other charts. It will be seen from 
Fig. 10 that back pull makes no 
significant change in the tensile 
strength of the drawn wire. 


drel ten times the wire diameter 
and by reduction of area in the 
tensile test. 
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IG. 11 shows the bend test re- 

sults. This figure shows that 
wire within the tensile range 235,- 
000-250,000 p.s.i. has lower bends 
at higher forward pulls (and back 
pulls). The trend is not so clear 
in wire in the 250,000-300,000 p.s.i. 
tensile range and the results are 
scattered possibly because the wire 
is somewhat overdrawn. 
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IG. 12 shows the effect of back 

pull upon the reduction of area 
in the tensile test. This figure is 
divided into four sections accord- 
ing to the amount of drafting. 
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HE reduction in area is lowered 

by increasing forward pull (and 
back pull). Also this effect is 
greater with light drafts than with 
heavy drafts. On these curves the 
points are averages of 10 tests. 
There was considerable spread in 
the individual tests at high for- 
ward pulls and some quite low 
readings were obtained. Investiga- 
tion of the low results showed that 
the wire had a cuppy type tensile 
fracture, as shown in Fig. 13. Ap- 


OME search has been made for 

a reason for this effect. Profes- 
sor P. W. Bridgman(7) has found 
that if a sample of heat treated 
high carbon steel is pulled in ten- 
sion the reduction of area is af- 
fected by hydrostatic pressure and 
that lower hydrostatic pressures 
give lower reductions of area. (See 
Fig. 14) Bridgman’s experiment 
has a close relationship to our prob- 
lem. In wire drawing, the die pres- 
sure on the wire is somewhat like 
hydrostatic pressure and the for- 
ward and back pulls are similar to 
the tensile loads in the tensile 
test. It might be expected, there- 
fore, that when the die pressure 
is reduced by application of in- 
creased forward and back pull that 
the reduction of area of the drawn 
wire would be lower, just as we 
have found. Further light on the 
question is obtained by considering 
the fracture strength of wire. For 
example, the true stress-strain di- 
agram for a high carbon cold 
drawn wire is shown in Fig. 15. 
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RDINARILY the _ tensile 

strength of a wire at fracture 
is figured as the maximum load 
divided by the original area. In 
Fig. 15 the tensile strength has 
been determined by dividing the 
actual load by the actual area as 
the wire necked down and finally 


+. we parently wire drawing with back broke. The _ resulting tensile 

; pull reduces the ductility of high strength at fracture was found to 

Effect on Bends and Reduction — carbon steel and at higher values of be 310,000 p.s.i. The strength is 
of Area back pull may cause internal rup- Sometimes called the fracture 


HE ductility of the wire was 
measured by bends over a man- 


turing or cupping of the wire. 
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TABLE I 
Series B—.187” Diameter Lead Patented Rod. Drawn 5 holes to .095” diam, wire. 


Average reduction per hole 23.8%. 


filled to puller slots. 


Total reduction 73.1%. All blocks 





strength of the material or the 








z j & Se &£ x 
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ae Ba 8k «6Gtedl«6CUcbkl!h|CUdee «6S «6GElCUkSCCES 
B Conventional 1250 0 32.2 248,500 1.6 36 0 47.1 53 
B-3 M-R 1250 Min. 48.1 252,300 1.6 35 0 45.8 47 
B-4 M-R 1250 Max. 74.8 249,500 1.5 33 0 41.4 46 
B Conventional 1350 0 32.2 254,000 5 Ry 36 0 47.9 58 
B-5 M-R 1350 Min. 43.6 253,500 1.4 31 56.0 43.3 49 
B-6 M-R 1350 Max. 69.0 251,800 1.5 33 0 43.2 49 




















—_ Fig. 13—Tensile fracture of .132” diameter .75% 


* Forward pull for 5th die expressed as percent of breaking strength of wire page mating Rome govt Fae Aaong ee ee 
coming from die. cup at arrow. S * a * 
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flow stress at fracture. 
x *& * 


RIDGMAN found for the steel 

previously referred to that the 
flow stress at fracture could be 
considerably increased if the ma- 
terial were broken while under 
hydrostatic pressure. This effect is 
shown in Fig. 16, where it will be 
seen that the fracture strength 
has been increased to the fantastic 
figure of 570,000 p.s.i. 
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LL the foregoing is a high-brow 
way of saying it is better to 
elongate wire by squeezing it than 
by pulling it because it holds to- 
gether better. 


HIS statement is not only true 

for wire but for other mate- 
rials as well. For example, a piece 
of modeling clay can be elongated 
any desired amount by squeezing 
it in the fingers but it cannot be 
elongated much by puliting before 
it comes apart. 


eK. 


HIS rather crude example 

makes us realize that wire 
drawing would not be possible at 
all if it were not for the pressure 
of the die on the wire. It is the 
die pressure which makes it pos- 
sible to reduce the wire area 25% 
with a forward pull of less than 


half the breaking strength. 
xk k 


HAT does all this mean from 

a practical point of view? It 
means this: back pull must be 
used with caution because the in- 
creased forward pull which results 
from it tends to produce incipient 
internal ruptures. For this reason 
it is recommended that the forward 
pull not exceed 50% of the tensile 
strength of the material. 


Lee IN 


NDER these conditions in high 
carbon wire there is a lowering 
of the reduction of area in the ten- 
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Fig. 16—Flow stress at fracture for tensile tests of heat treated high carbon 
ye tested within a chamber containing hydrostatic | pressure. (From Prof. 
P. * 


. Bridgman’s data.) 
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Fig. 15—True stress-strain diagram for high carbon cold drawn steel wire. 
In this diagram the true tensile stress is calculated from the actual wire 
diameter as it necks down. 
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Fig. 17—E ffect of forward pull (caused by back pull) upon | the number of twists | in the | torsion test for 


75% carbon steel wire. 


sile test from about 50% to not 
under 40% which, for many wire 
applications, may not reflect in 
service life. 
kk * 

VERY 

the lowering of ductility by 
back pull wire drawing is the ef- 
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practical evidence of 


TEN SILE STRENGTH PSI. 


fect on welds. There are many 
more weld breaks with back pull 
wire drawing than without. Welds 
must be well made and drawn with 
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Effect of Torsions 


IG. 17 shows that the number 

of torsions in 100 diameters is 
not significantly affected by for- 
ward pull (and back pull). 


me ae 


N addition to obtaining the num- 

ber of torsions, we observed 
whether the wire split longitudi- 
nally during the torsion test. Many 
wire men will agree that splitting 
during the torsion test is a greate1 
indicator of wire quality than the 
actual number of torsions. 
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E found, as shown in Fig. 18, 

that an increase in forward 
pull (and back pull) on the Mar- 
shall Richards machine reduced the 
percentage of split torsions. 
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T is well known in the wire in- 

dustry that too much heat dur- 
ing wire drawing causes split tor- 
sions in high carbon wire. For this 
reason an attempt was made to 
determine the effect of back pull 
upon the temperature of the wire 
using the temperature measuring 
device already described. 
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HE effect of back pull on wire 

temperature is shown in Fig. 
19, from which it will be seen that 
the temperature, with high hack 
pull, was 30°F. lower than with 
low back pull. Fig. 19 also shows 
fewer split torsions at lower wire 
temperatures. 
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OR comparison with these re- 

sults, a conventional machine 
was operated with the block full 
and half full of wire in order to 
change the wire temperature. The 
results are shown in Fig. 20, which 
shows that the wire temperature 
is about 50°F. lower with the 
blocks full. Here also there are 
fewer split torsions at lower wire 
temperatures. The effect of the 
amount of wire on the blocks upon 
tensile strength is much greater 
than the effect of back pull upon 
tensile strength. This may be be- 
cause change in back pull affects 
surface temperature whereas 
change in amount of wire on the 
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block affects the 
throughout the wire. 


temperature 
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HESE tests show that both 

wire temperature and percent- 
age of split torsions may be re- 
duced by back pull. The magni- 
tude of the effect is similar to that 
obtained by changing the amount 
of wire on the blocks. 
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Low Carbon Steel 


NLY a limited amount of ex- 

perimental work has_ been 
done with low carbon steel wire. 
The procedure was similar to that 
used for the high carbon steel. 
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TYPICAL set of test results 

is shown in Table II covering 
the drawing of .187” diameter 
.05% carbon rod 5 holes to .078” 
with 30% reduction of area per 
hole. The figures are averages for 
5 coils with 2 tests made on the 
back end of each coil. 


k ok x 
LTHOUGH the reduction in 
area is slightly lower with 


back pull, it may be said from 
these tests and also from others 
not reported in detail that the use 
of back pull makes no significant 
change in the physical properties 
of low carbon steel. 


KR 


IFFICULTY was experienced 
in drawing with 35% reduc- 
tion of area per hole because the 
back pull could not be easily ad- 
justed low enough to prevent fre- 
quent wire breakage. To some ex- 
tent the trouble may have been due 
to starting with a small rod (.187” 
diameter). The die pulls were 
small and therefore difficult to ad- 
just. However, it is to be expected 
that a lower draft per hole will be 
necessary when using back pull be- 
cause of the limitation imposed by 
the forward pull. 


oe 
HEN drawing low carbon 
steel wire without back pull, 


the amount of drafting per hole is 
limited by the breakage which oc- 
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Fig. 18—Effect of forward pull (caused by back 
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curs when the draft is too high. 
Experience has shown that the 
draft may be within the range of 
30% to 40% without undue break- 
age. 
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carbon steel wire drawn 5 holes from .187” 


pull) upon split torsions for .75% carbon steel wire. 
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the surface temperature, tensile strength, and split 
diameter red. * 


HEN back pull is used, the 
forward pull is increased 
causing breakage unless the draft 
is suitably restricted. In our tests 


(Please turn to page 982) 
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Spools For Shipping Magnet Wire 


By F. A. Rappleyea 


Chief Engineer, Hubbard Spool Company 





The Shipping Spool 


O many people it is just a 

nuisance—but a necessary nui- 
sance that the purchasing depart- 
ment wants to obtain for nothing; 
that the production department 
wants to be perfect in concentri- 
city, sturdy in construction with 
low maintenance; that the sales 
department wants to look beauti- 
ful and that management wants to 
be light to save money on shipping. 
This nuisance is a shipping spool 
for fine magnet wire. All of the 
above points and others, too, are 
desirable features of the ideal ship- 
ping spool. This, then, was the 
problem of the spool designer and 
in order to satisfy everyone certain 
compromises had to be made. 

xk wk * 


[* order to clarify the issue so as 
to show how the compromises 
were made the following list of 
both major and minor character- 
istics which a shipping spool must 
have is given— 
Low initial cost. 
Good concentricity 
. Light weight 
Low maintenance cost 
No cracks on working surface 
Good durability 
Good eye appeal 
No nicking of head Por 
Good stacking characteristics _ 
10. Provisions for such accessories 
features as 

(a) lug holes 

(b) wire holes 

(c) drain holes 
11. Resistance to corrosion 


— 
. 


and accuracy 


PONS we ww 
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HERE are a number of materi- 

als on the market from which 
such a spool can be made but usu- 
ally any one material falls down 
in several things. Steel, wood, mag- 
nesium, aluminum, thermosetting 
and thermoplastic formulations 
and fibre glas were the chief ma- 
terials considered. In any one gen- 


Chicago, Illinois 


A discussion of various types of 
spools for shipping magnet wire. 
Paper presented at Wire Associ- 
Chicago, Ill., 


ation Convention, 
October, 1949. 
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eral category there would be a 
great choice of alloy or types of 
formulations and, also, designs. 
A table listing the general proper- 
ties of these materials is given as 
Table I. Later on after a complete 
analysis has been made a conclud- 
ing table will be given showing 
how the various designs and ma- 
terials meet the requirements as 
set forth previously. 
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HE first thing to consider in 

any one of these materials is 
design. The design must be such 
as to make good use of the special 
properties of the material selected. 
Starting with wood or steel or any 
combination thereof, a design can 
be made economically making use 
of the low cost materials and their 
inherent resiliency; but good ap- 
pearance, low maintenance cost 
and a joint free surface are sacri- 
ficed. In both aluminum and mag- 
nesium a spool can be made con- 
sisting either of many formed 
parts or die cast as one or, at most, 
two pieces. All of these designs 
have been made and used at one 
time or another in the wire indus- 
try. None of them has given the 
final answer. A plastic spool incor- 
porating fibre glas and having no 
joints over the working surface 
shows the best promise of becom- 
ing the ideal spool. Ordinarily, plas- 
tic spools fall into two classes, ther- 
mosetting and thermoplastic. The 
thermosetting spools are brittle 
and the thermoplastic are subject 
to cold flow. However, the fibre 
glas spool although made with a 
thermosetting resin exhibits no 
brittleness even when struck re- 
peatedly with a hammer. Of course 
it has no tendency toward cold 
flow or creep. More will be said 
of this spool later. The designs 
tested in this study are shown in 
Figures 1-8. In order to get a basis 
of comparison only the six inch 
spool was used in all cases. The 
progression to the onepiece de- 
sign can be noted by seeing that 
the wood metal spool has two 
joints on the working surface, the 
aluminum drawn and die cast have 
one each and the aluminum heat- 
treated, magnesium die cast and 
plastic spools have none. 


a ae 


SONI REMASTER TS 


886 


WIRE 








WOOD ME TAL SPOOL 
































er ee 
AN 
| 
| 
At+1&— ay 
—/ 
eee. 





Figure 1 * * * * * * 


FTER the design had been se- 
lected the first test was to 
wind the spool and see how much 
deflection under load was noted. 
Before showing these results it is 
necessary to say a word about the 
winding equipment, a picture of 
which is shown in Figure 9. This 
equipment is such that excessive 
tension can be applied. Although, 
in mill practice, it is common to 
have only 8,000 psi tension on fine 
wire, this machine gave consider- 


even to the point where wire was 
being stretched. Therefore the re- 
sults that are shown will be only 
comparative for the various spools 
and do NOT indicate the spread 
in service, which would be consid- 
erably less. For example, where 
one spool showed a spread of a 
0.030” under this test, it only 
spread 0.004” when the same spool 
was tested in a fine wire mill. After 
these tests were made the spools 
were pulled in rings set in a Tinius 
Olsen testing machine. This ma- 
chine is shown in Figure 10 and a 
spool is under test in it. The results 
of these tests are shown in Table 
Il. 
k ok 


CORRELATION of these two 

types of tests gives an approxi- 
mate idea of the thrust load on the 
head of a spool under load. This 
is obtained by first winding the 
spool and noting the deflection 
under load and then pulling the 
spool in the machine as mentioned 
before until.a comparable deflec- 
tion is obtained. The load under 
this deflection gives an approxi- 
mate idea of the load obtained by 
winding. This load is approximate 























ably more being almost 15,000 psi because where winding gives a 
TABLE I 
PROPERTIES OF MATERIALS STUDIED 

wwearpy ULTIMATE TENSILE MODULUS 
MATERIAL OCaim TENSILE YIELD OF 

i Gia aaa PSI PSI ELASTICITY 
PLYWOOD 023 10,000 10,000 1.5::x 168 
STRUCTURAL (Carbon Steel) .283 60,000 38,000 29 x 10° 
MAGNESIUM 065 34,000 22,000 6.5.x 10° 
ALUMINUM 101 33,000 18,000 10.1 x 10° 
FIBRE GLAS 065 60,000 psi ee 3.0 x 10° 

TABLE II 
TEST RESULTS WINDING AND PULL TESTS 

: : AVERAGE : pesivcene PULL TO se 
TYPE SPOOL DEFLECTION sain GET WEIGHT 

UNDER LOAD abl DEFLECTION 

SET. 

WOOD METAL .031 0.006 52.74 19 oz. 
ALUMINUM DRAWN .012 0.001 108# 19 oz. 
ALUMINUM BRAZED .013 0.001 104# 17 oz. 
ALUMINUM DIE CAST 
TWO HALVES -012 0.000 98.44 24 oz. 
MAGNESIUM DIE CAST 
ONE PIECE 007 0.000 122.5# 19 oz. 
THERMO PLASTIC 
BODY & PLUG 059 0.003 94.44 13 oz. 
FIBRE GLAS 
BODY & PLUG 0.023 0.000 133.4# 154 oz. 
NO CLAY 











FIBERGLAS SPOOL 
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Figure 2 * - 

uniform load over the head, the 
rings in the testing machine give 
a concentrated load on the head. 
In addition it is difficult to wind 
under the same conditions twice in 
succession due to various factors. 
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Bp this strength comparison in 
Table II it is noted that the mag- 
nesium spool is the strongest with 
the aluminum spools coming next, 
followed closely by the fibre glas 
spool. The thermoplastic and wood- 
steel spools are a poor last. It is 
quite evident from this why the 
newer types of spools are supplant- 
ing the old conventional double 
head wood-metal spools. 


THERMOPLASTIC SPOOL 
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New Carboloy Heading Hammer, with markings, and Carboloy Flat Wire 
Rolls bring amazing benefits to users. Here’s how they can help you. 





New Carboloy nibs hammer the mark over 
1,000,000 times! 


That’s real news! 


Carboloy’s new heading hammers, now furnished with mark- 
ings, have turned out 900,000 cap screws to date for a midwest 
manufacturer, and are still running without noticeable wear. 
Original 1,000,000 estimate for Carboloy nib life has been 
revised to 2,000,000, as compared to 100,000 limit with steel 
hammers. 


Now you can get these new production-boosting Carboloy 
hammers for your heading machines, too. They are available 
in all sizes in which plain carbide heading hammers are com- 
monly used. Hammers are supplied with any male or female 
marking, pattern, numeral or letter you specify. As an extra 
dividend, they can be reground for plain heading after mark- 
ing is worn. 


Send in the coupon on opposite page to find out how you can 
get the savings these Carboloy heading hammers bring. 


Carboloy flat rolls cut setup time 75%!.. 
spot change down time 97%! 
More good news! 


Carboloy flat wire rolls bring longer roll life, increased pro- 
duction and lowered manufacturing costs to your mill opera- 
tions. Just take a look at what they have done in a large 
eastern rolling mill: 


Operated over 1 year, 24 hours per day, 5 days per week—with- 
out any need for regrinding! 

Setup time cut 75%—from two hours every month with steel, to 
two hours every six months with Carboloy. 

Spot change down time cut 97%—from twice a week with steel 
to once every six months with Carboloy. 


Better finish on end product, with definite savings through more 
uniform wire. 


Similar savings, right down the line, can be yours. If you roll 
either high or low carbon steel wire, it will pay you to find 
out all about Carboloy flat wire rolls. A coupon request (it’s 
on the opposite page) will bring you complete information. 
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...and here’s more important 
news about Carboloy — and 
Carboloy dies— that’s good 
news for you! 








Whatever your die requirements—press, shape, wire draw, flat roll 
—and whatever your die problems, Carboloy can handle them better. 
Here’s why and how: 
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Complete local stocks. Strategically located sales and service 
branches insure double-quick delivery—save valuable time, 
meet tight production schedules. 


Tested and proved quality. The longer die life you get with 
Carboloy dies brings you extra profits and lower costs through 
fewer die replacements. 


Continuous grade improvement. Carboloy’s policy is to con- 
tinuously improve present grades, rather than to change grades. 


Expert technical assistance. Carboloy’s field engineers and 
die service centers are always on hand to help you with your 
production wrinkles—cutting costs and boosting output. 


Latest up-to-the-minute technical literature. Carboloy’s 
policy of providing the latest technical information to your 
personnel helps you cut finishing and die application costs. 


Carboloy’s Die Training School. Carboloy maintains a com- 
plete die training school for your employees, new or veteran. 
This school shows them how to cut cost by correct application 
of the latest carbide-die maintenance methods. 
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CARBOLOY COMPANY, INC, 
11171 E. 8 Mile Ave. 
Detroit 32, Michigan 


Gentlemen: 
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TERING Ie EET BEARS EN TEE YE ON 


I'm interested in putting “money in the bank” on my die applications. Please 








Sure, you’re interested in saving money in your plant die 
operations! That’s why it will pay you to find out all about 
Carboloy’s money-saving advantages. Just fill out this 
coupon, checking the item you’re interested in, and you’ve 
taken your first step towards real savings in your die 
applications. 


CARBOLOY. 


GCENENTED CARBIDE 


send me: 


Complete information on your Carboloy Heading Hammers CJ 
(now furnished with markings!) 


Complete information on your Carboloy flat wire rolls C] 
(for rolling both high and low carbon steel) 


A copy of your Carboloy Die Service Manual D-119 
(useful information on die servicing and application) 





Firm 





Address 





Position 
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Figure 4 * 


NOTHER characteristic of a 

spool that a mill man desires 
very much is durability and di- 
mensional stability. If the spool is 
designed with a material that re- 
quires frequent maintenance to re- 
pair the defects that arise from 
rough handling in shipping, the 
spool soon becomes a liability on 
the inventory rather than an asset 
paying dividends on the invest- 
ment. Some examples of this 
would be bending of the heads thus 
reducing the traverse or nicking 
of the edges of the spool, and also 


every time a_ spool must. be 
straightened. This is based only 
on labor costs and does not include 
loss of overhead. 
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HE trend in present day wire 

spooling is towards the finer 
wire on larger spools. In the past 
where a crack between head and 
hub of 0.026” was permissable, to- 
day there must be no crack so that 
the fine wire 0.003” diameter is not 
trapped. If this fine wire were to 
become trapped it would build up 
in the crack and eventually render 
the spool worthless, let alone caus- 
ing poor production during the 
building up process. In order to 
eliminate this possible fault in a 
spool, the manufacturer had to de- 
sign—at slightly greater costs—a 
spool having no possible place of 
entrapment. The trend has been 
from two joints on the working 
surface to one joint and then fin- 
ally to none. The last step, of 
course, is the ideal one. 
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am addition to all of the above 
mentioned points a good spool 
should have many other features. 
Good stacking characteristics, pro- 
visions for lug holes, wire holes 
and label holders, wear resistant 
surfaces and good eye appeal are 
a few among the main others that 
all people want. Eye appeal is es- 
pecially important to the sales de- 
partment of the wire mill. The 
salesman of any one wire company 


MAGNESIUM 
DIECAST SPOOL 
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Figure 5 . - . 


attraction to help sell his product 
and if he can present his wares on 
a better looking spool he can gain 
a psychological advantage of at- 
tractive packaging. 
k kk 

Now that all the factors that 

contribute toward the design 
and production of a spool to ship 
magnet wire have been considered 
it is best to review Table III where 
comparative evaluations are given 
for the seven different types of 
spools studied. In studying this 
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bringing up burrs which would is offering essentially the same estaba patlgdis-y ich 
catch and snag the fine wires. In wire according to certain specifica- poe ea , 2 ee ae P 
one case that is known one mill tions as any other salesman from CUMS. 
pays approximately ten cents other mills. He must have an added (Please turn to page 973) 

TABLE III 
TYPE CONCENTRICITY ogy sTRENGTH WEIGHT APPEAR- DURA- CONTINUITY DIMENSIONAL 
SPOOL ACCURACY OUNCES ANCE BILITY OF SURFACE STABILITY 
Wood Metal Poor Low Poor 19 Poor Very Good Poor Very Good 
Two Piece z 
Alum. Die Good Med-High Very Good 24 Good Poor Very Good Very Good 
Cast 
One Piece 
Magnesium Good Med-Low Excellent 19 Fair Fair Excellent Very Good 
Die Cast 
Sheet Alum. : : 
Drawn Very Good High Very Good 19 Very Good Poor Very Good Poor 
Sheet Alum. 4 , 2 
Drawn Brazed Very Good High Very Good 17 Very Good Fair Excellent Fair 
Heat Treated 
1 Piece-Plug Subject to 
Thermoplastic Excellent Low Poor 13 Excellent .Very Good Excellent cold flow 
1 Piece-Plug ; 
Fibre Glas Excellent Medium Good 17 Excellent Excellent Excellent Excellent 
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Plastic Strain and Hysteresis in Drawn Steel Wire 


By R. S. Brown, M.B.E., F.1.M. 


Rylands Brothers, Ltd., Warrington, England 





opie much published work 
relating to the mechanical prop- 
erties of drawn steel wire, consid- 
erable confusion and misconception 
still exists among engineers and 
users of wire regarding the elastic 
and plastic properties of this cold- 
worked material. Information on 
this subject is widely scattered, 
and for this reason the signifi- 
cance of these fundamental prop- 
erties has not been sufficiently ap- 
preciated in relation to the be- 
haviour of wire under conditions of 
nearly static loading, as in stay 
wires, for example, or under con- 
ditions of cyclic tensile stresses 
combined with bending, as in wire 
ropes. 
k ok * 


T is customary to determine the 

suitability of wire for wire ropes 
and other purposes by means of 
torsion and bend tests. No attempt 
has yet been made to correlate the 
results of these tests with the be- 
haviour of the wire in service, but 
it is clear that none of the tests 
normally applied can be used to 
predict its life under any given 


condition. 
kk 


TEEL wire is probably the only 
form of metal used in engineer- 
ing practice which is required to be 
bent repeatedly under conditions 
of high initial stress, and it is sug- 
gested that it is due to the peculiar 
properties associated with cold- 
worked steel that it is able to with- 
stand these arduous conditions. 


K i 


N this paper an attempt has been 

made to assemble current 
data, together with the results of 
investigations made by the author 
over the past few years, and at 
the same time to illustrate how 
stress/strain properties affect the 


SYNOPSIS 


Forms of test applicable to wire are 
briefiy reviewed and it is suggested that 
none of the tests normally applied can 
be used to assess the properties of wire 
required to withstand dynamic stresses. 
Considerable importance is attached to 
stress/strain characteristics at loads up 
to 75% of the ultimate tensile strength, 
and curves involving high magnifica- 
tion of strain are shown, in which im- 
portant changes in plastic properties ex- 
hibited by drawn wire when subjected 
to static and cyclic loads and after pass- 
ing round pulleys, are discussed in rela- 
tion to the behaviour of colliery winding 
ropes. The effect of temperature during 
wire-drawing is examined and some 
comments are made relating to the be- 
haviour of heat-treated wires when sub- 
jected to combined bending and dynamic 
stresses. 


performance of wire used for ropes 
and other purposes. 
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Tests Normally Applied to 
Wire 
N the first place it is desirable to 
review current methods of test- 
ing wire and to show how they fail 
to provide useful information re- 
lating to fundamental properties 
which influence performance in 
service. It is perhaps true that the 
existing testing procedure will de- 
tect wire suffering from gross de- 
fect but it will give no information 
on the usefulness of wire for a 
given purpose. 
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Tensile Test 


HE tensile test can be nothing 

more than a standard of refer- 
ence. As applied to severely drawn 
wires, values of breaking load con- 
vey little useful information in 
the absence of more precise knowl- 
edge of strain characteristics. For 
example, a wire manufacturer may 
be asked to supply both spring 
wire and rope wire, which are 
manufactured under quite differ- 


i Sra Se ne 


ent conditions so as to induce prop- 
erties required for these widely di- 
verse purposes. The maximum 
tensile stresses may be identical 
and thus cannot convey any infor- 
mation of the true properties of 
the two wires. 
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Torsion Test 


N the torsion test one end of the 

wire is gripped and the other 
end is rotated until fracture oc- 
curs, one of the grips being cap- 
able of axial movement to allow 
for change of length of the speci- 
men during the test. The number 
of twists is usually proportional 
to the length of the wire and the 
test is standardized on a gauge 
length of 100 diameters. This test 
is of historic interest and has be- 
come firmly established in the wire 
industry in this country, where it 
enjoys a popularity not accorded 
to it on the Continent. It is diffi- 
cult to see what precise property 
of drawn wire it defines, although 
it has considerable value when 
used qualitatively for the detec- 
tion of surface flaws. In the past 
high numerical values obtained in 
this test reflected in some measure 
that extreme degree of fibrousness 
induced by grain enlargement dur- 
ing the air-patenting heat-treat- 
ment followed by the very severe 
cold work performed in order to 
achieve the high tensile strengths 
required for many purposes. Much 
wire produced in this way was 
demonstrably brittle despite very 
high numerical values of twists, 
and for this reason the torsion 





Paper MW/D/66/47 of the Drawing 
Committee of the Mechanical Working 
Division of the British Iron and Steel 
Research Association, received 10th 
September, 1948. The views expressed 
are the author’s, and are not necessarily 
endorsed by the Committee as a body. 
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FIRTHALOY SUPER STANDARD 
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1 New, higher nibs 6, Advanced nib contour design 

Z Preformed back relief 7. Precision manufacture 

5. Cored holes—all sizes §. Complete assortment of Firthaloy Grades 
4, Carbide protected by steel Z, Firthaloy Die Engineering Service 


5, Positive back support for nibs 7, Immediate Shipment from stocks 
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Firth Sterling, pioneer of tungsten carbide for wire 
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drawing... with twenty years’ experience in manu- 
facturing carbide dies—now announces another 
outstanding achievement for the wire industry— 
the new Firthaloy Super-Standard Round Dies. 
After two years of research, development and 
practical tests in close cooperation with customers, 
Firthaloy engineers offer the new Super-Standard 
Dies for Better, Faster, Cheaper performance. 


Improved design provides greater adaptability, 
longer life and savings in labor and machine time. 
Firthaloy Super-Standard Round Dies are essential 
to today’s cost-conscious wire producer. 

Get in touch with a Firth Sterling Firthaloy Serv- 
ice Engineer—he will gladly explain all the details 
—answer your questions—and if you want, show 
you in your own plant the advantages of using the 
new Firthaloy Super-Standard Dies. Call today. 








firth Sterling 


STEEL & CARBIDE CORPORATION 
McKEESPORT, PA. 


OFFICES AND WAREHOUSES in Hartford, Cleveland, Detroit, 
Chicago, Dayton and Los Angeles 
OFFICES in New York, Philadelphia and Pittsburgh 
IN CANADA: Chapat Engineering & Sales, Ltd., Hamilton, Ontario 
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test must be viewed with a more 
critical eye if progress is to be 
made in the production of wire 
having a high resistance to fatigue 
failure. 

x *k * 


Reverse Bend Test 

HE reverse bend test has not 

been properly standardized in 
this country, although on the Con- 
tinent, where much importance is 
attached to it, bend testing ma- 
chines possessing excellent charac- 
teristics are available. The test is 
useful in assessing freedom from 
brittleness in drawn steel wire, 
and when properly applied it is a 
better criterion for rope wire than 
are other tests at present in use; 
it must, however, be related to the 
conditions under which the’ wire 
is to be used, or undue importance 
may be attached to high numeri- 


cal values. 
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Fatigue Test 
NDURANCE properties of wire 
determined on conventional ma- 

chines have been shown to be af- 
fected to a greater degree by the 
condition of the wire surface than 
by modifications in method of 
wire production, and in one case’ 
at least, an attempt to assess the 
properties of wire for a particular 
purpose by this test has been most 
misleading. Fatigue breakdown in 
wire ropes in service rarely occurs 
at the original wire surface, and 
wire failures are more usually as- 
sociated with wear, when fracture 
of cold-worked films initiates fail- 
ure, or with corrosion, which is 
known to accelerate the develop- 
ment of fatigue cracks. For this 
reason the use of fatigue testing 
machines has proved disappoint- 
ing, and approach to the problem 
of increasing the endurance of 
wires must be made by other 


methods. 
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Elongation at Fracture 


HATEVER value may be as- 

cribed to the elongation at 
fracture as a test for rigid engi- 
neering members, it has little or no 
significance when applied to wire. 
Exceptions may be made in the 
case of mild-steel wires required 


to undergo severe plastic deforma- 
tion, as in the manufacture of cold- 
forged bolts, or in the case of mild 
steel wires that are to be severely 
bent round small radii for forming 
operations. 

 * * 


HE high elongation at fracture 

possessed by a hot-rolled or 
heat-treated rod before wire-draw- 
ing is rapidly destroyed with in- 
creasing degrees of cold work, so 
that hard-drawn wires such as 
rope wires and spring wires pos- 
sess little residual elongation, and 
most of this is due to necking- 
down at the moment of fracture. 
The total amount of elongation at 
fracture can be trebled by simple 
heat-treatment at low tempera- 
ture, for example in hot-galvaniz- 
ing, but the quality of wire for all 
purposes is not 
proved thereby. 


ie ee 


Reduction of Area 
HE foregoing tests are those 
generally applied to wire, but 
in some specifications a minimum 
reduction of area at fracture is re- 
quired. This quantity is difficult to 
measure accurately on wires of 
small diameter and it is doubtful 


whether it reflects any useful 
property. 
xk &k * 
Stress/Strain Tests 
OR some years stress/strain 


tests have been applied in the 
author’s laboratory to define prop- 
erties of wires for various applica- 
tions, and particularly for wire 
ropes. The known lack of ‘elas- 
ticity’ always associated with 
drawn wire has long been regarded 
as significant, and a detailed in- 
vestigation into the factors gov- 
erning the magnitude of the plas- 
ticity of wires has proved to be of 
considerable value. This indirect 
attempt to assess endurance prop- 
erties of wire has latterly been em- 
phasized by some work on strain 
behaviour under conditions of 
cyclic stress. 
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Methods of Determining Strain 


HE conventional  single-lever 
tensile machine is adequate for 


necessarily im- 


loading, provided that it is fitted 
with means for applying the load 
slowly and smoothly. During the 
past few years attention has been 
given elsewhere to the effect of 
different methods of loading on 
the shape and nature of the yield 
point, but as drawn wire does not 
exhibit the sudden plastic slip as- 
sociated with yield we are not con- 
cerned with these issues. 
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EVICES for the measurement 

of extension are legion and 
most of them are useless for work 
on wire. In many cases the magni- 
fication provided is far too small 
and it is probably for this reason 
that the erroneous belief has so 
long prevailed that wire-drawing 
raises the elastic limit. 


kk * 
YPES of extensometers fall 
roughly into four groups: 
(1) Mechanical lever multiplying 


devices. 

(2) Autographic recording attach- 
ments to the testing machine. 

(3) Optical magnification using a 
light beam. 

(4) A combination of (1) and (3) 
in which the mechanical magnifica- 
tion is small (usually 2 : 1) and the 
movement is magnified by a micro- 
scope. 


xk k * 
ECHANICAL lever _instru- 
ments suffer from severe 


limitation of magnification, al- 
though one or two special types 
have been developed which over- 
come some of the drawbacks of 
earlier extensometers. 
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UTOGRAPHIC recording at- 

tachments have slowly devel- 
oped from the crude arrangements 
where the points of attachment for 
measuring the extension were lo- 
cated on the grip heads, to later 
types where the extension is meas- 
ured from the test-piece. The ex- 
tension was usually transmitted to 
the recording device by strings or 
tapes whose elastic properties and 
variation in length with changes in 
temperature and humidity vitiated 
the results of high-magnification 
work. Consequently the magnifica- 
tion was insufficient and the short 
time employed in producing the 
curve masked the plastic and 
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creep* effects observable by more 
refined methods. It is interesting to 
note that a curve-tracing device 
which seems to overcome these 
disadvantages by the use of a syn- 
chronized-motor-driven microme- 
ter has recently been developed in 
America. Fine-wire resistance 
strain-gauges have not yet been 
applied to wire specimens, but this 
method possesses obvious advan- 
tages, particularly in connection 
with investigation of the effect 
of cyclic stresses. 
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PTICAL instruments of the 

Martens type are capable of 
measuring very small changes in 
extension with great accuracy, but 
difficulties are encountered in at- 
taching the apparatus to the wire 
specimen. 


i ae 
HE Ewing extensometer has 


been used for most of the work 
described in this paper. The dif- 
ficulty of attachment has been 
overcome by fitting the instru- 
ment with very sharp and specially 
hardened pivot screws which are 
advanced just sufficiently into the 





*The term ‘creep’ is used throughout the 

paper to denote increase of extension 
under load at ordinary atmospheric 
temperature. It differs from the creep 
experienced at elevated temperatures 
inasmuch as extension diminishes with 
time. 








1—Tensometer 


Fig. 
extensometer. 





specimen to support the instru- 
ment and then very slightly re- 
leased before locking in position. 
With the normal gauge length of 
8 in., readings of extension of 
0.00002 in. are possible. In prac- 
tice, an accuracy of 0.0002 in., or 
one-tenth of the sensitivity of the 
instrument, is all that is necessary. 
This extension is equal to a strain 
of 0.000025, and the significance of 
readings of this refinement can be 
judged by the fact that if a 2-in. 
dia. locked-coil winding rope 1000 
yards in length and 12 in. lay is 
loaded so that the outer wires are 
subjected to a strain of this a- 
mount, the wires lengthen by 1.01 
in. The question of whether this is 
an elastic or a permanent exten- 
sion is a point of considerable im- 
portance in determining the life of 
the wires in service. 
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0.29 in. dia., showing changes due to patenting. * 





testing machine and Lindley dial-gauge 














OR some of the later work the 
Lindley’ dial-gauge extenso- 
meter has been used. In this in- 
strument the gauge length is fixed 
at 2 in., despite which the magni- 
fication is of a high order and 
gives readings of 0.0001 in. Special 
grips are provided with this in- 
strument for use on wire speci- 
mens, but minute hardened steel 
points have been attached in the 
centre of the grooves for accurate 
location and positive attachment to 
the specimen. This modification 
has proved quite satisfactory. Fig- 
ure 1 shows the extensometer at- 
tached to a Hounsfield machine; 
this arrangement has been found 
very suitable for  stress/strain 

work on wire test-pieces. 
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HE results can be plotted in 
several ways. The load/exten- 
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sion diagram obtained by plotting 
increasing loading against exten- 
sion of the specimen is not suffi- 
ciently informative and is likely to 
be misleading when comparing 
wires decreasing in size by increas- 
ing amounts of cold work. A better 
perspective is obtained by convert- 
ing load and extension to stress 
and strain; but a third method, 
which is a modification of one de- 
scribed by Batson and Hyde,’ con- 
sists of plotting differences be- 
tween successive extension read- 
ings, and this yields curves of 
great refinement. If the specimen 
is elastic within the limits of sensi- 
tivity of the strain-measuring de- 
vice, constant load increments will 
produce constant increments in ex- 
tension. The difference between 
each successive extension will 
therefore be zero, within the limits 
of the elastic range, and will plot 
as a straight line parallel to the 
load ordinate. Indication of plastic 
strain is therefore shown by any 
deviation from the vertical. Fig- 
ures 2-5 illustrate these observa- 
tions, Figs. 3 and 5 being plotted 
on a strain-increment basis. 


kk 
Changes in Stress/Strain 


Properties During Processing 
SURVEY has been made of the 


cooling in lead or air, and the wire 
produced from these rods may be 
drawn by heavy or light reductions 
per pass, depending on the type of 
plant available; the total reduction 
of area may also be varied, depend- 
ing upon the choice of analysis of 
the steel. These variations of prac- 
tice cannot be without influence on 
the properties of the resultant 


product. 
x &k * 


Patented Rods 


LENGTH of steel rod of car- 

bon content 0.70%, patented 
through lead, was removed from a 
coil for the following tests. To 
form a basis for comparison, a test- 
piece was cut to length, carefully 
straightened, and annealed by 
heating for 30 min. at 800° C. and 


cooling slowly in the furnace. | 


Curve 1 of Fig. 2 shows the stress 
/strain characteristics, and in Fig. 
3 the results have been re-plotted 
by the strain-increment method. 
The test-piece appears to be elastic 
over a range up to 20 tons/sq. in., 
and no clearly defined yield point 
is observable in Fig. 2. There is, 
however, some instability in the 
region of the yield point as shown 
by curve 1 in Fig. 3, which illus- 
trates the sensitivity of this meth- 
od of plotting. 


SIMILAR straightened test- 

piece was air-patented by heat- 
ing for 20 sec. at 1050° C. and then 
cooling freely in air. The tensile 
strength was increased by 10 tons 
/sq. in. and the elastic limit by 11 
tons/sq. in., as shown by curves 
2 in Figs. 2 and 3. For comparison, 
a length of the coiled lead-patented 
rod was straightened and tested 
without further treatment, and the 
results are shown in curves 3 in 
Figs. 2 and 3. These curves have 
assumed a different form, the 
marked instability shown in the 
previous curves having almost van- 
ished, and there is now no clearly 
defined elastic range. Although 
curve 3 in Fig. 2 suggests, without 
close observation, that the rod pos- 
sesses some elasticity, the strain- 
increment method reveals a devia- 
tion from the vertical ordinate 
starting with the first loading. 

* k 


HE lack of an elastic range in 

the coiled rod was assumed to 
be due to the slight cold work in- 
volved in coiling the rod and 
straightening it again for testing. 
This assumption was confirmed by 
repeating the test after submitting 
the straightened test-piece to a 
stress-relieving treatment at 475° 
C. In Figs. 2 and 3, curves 4 show 
that elasticity has been restored by 
this treatment and the marked in- 


































eae ee 4 
, Dia, in Reduction U 1 


soe 
of Area% —_tons/sqin. 


P @® 02905 fe) 78-5 
® 0280 7-0 B24 2-4 

1 © 0245 28-8 89-0 
© 01545 71-7 120-0} 
© o108 £5-2 180-0 








1 A. 








effect on stress/strain proper- x * * 
ties of some of the variables en- 
countered in the manufacture of ; 
wire of high tensile strength. Hot- ” 
rolled rods may be patented by 
7 7 120+ 
140} 
120- ZIOO- 
L g 
IOO- 6 ect 
z ie 
ma 4 oF 
Bsor A = 
2 A) n 
0 . 6Cr 
Al 
4 6O- 
Se a Dia, in Reduction UTS. 
of Area% —tons/sqin 4c - 
40} 0:2905 O 785 4 L 
lL B) 0-280 70 82:1 : | 
PA) © 0-245 28-8 89-0 20+ 
20r DO1545 71-7 00 
i © 0-108 86-2 SOO L 
— Johnson point | 
o oa ie  oos pas “i 
STRAIN, INJIN 


Fig. 4—Stress/strain characteristics of 0:70% carbon steel, lead- 


patented and drawn in stages to a total reduction of area of &6°2%. in strain. ‘ 


2 0-004 0-006 
STRAIN INCREMENT, IN/IN, 


Fig. 5—Observations as Fig. 4, but replotted to show smal] changes 
* * * * * * * * 





896 


WIRE 














stability in the upper plastic region 
has returned. There is now an 
elastic limit at 35 tons/sq. in., al- 
though the point appears to be 
much higher in Fig. 2. 


We. 


O confirm the plastic condition 

of a coiled rod, a straightened 
length from the coil was reheated 
to the patenting temperature and 
cooled in lead without disturbing 
its straightness. The  test-piece 
heated in this manner was, how- 
ever, slightly curved when cold, 
and it was necessary to manipulate 
it slightly for re-straightening. 
Curves 5 in Figs. 2 and 3 show a 
marked elastic range, but in Fig. 
3 some slight plasticity is shown 
to have been induced even by the 
very small amount of work re- 
quired to render the specimen per- 
fectly straight. 

x *k * 


HEN stripped from the coil- 

ing blocks, patented rods are 
therefore in a plastic condition due 
to the cold work involved in coiling 
round the drum, but subsequent 
baking, which is an essential part 
of the preparatory treatment for 
wire-drawing, will restore the elas- 
tic condition. Patenting is shown to 
increase the elastic limit and 
patenting through lead to yield a 
considerably higher tensile 
strength than patenting in air. The 
conventional yield point is 
suppressed, but there is a sugges- 
tion of plastic instability in the 
upper plastic range which becomes 
more marked after a stress-reliev- 
ing treatment. 


5 Oe 


Effect of Wire-Drawing 


COIL of lead-patented rod, 

from which the previous test- 
pieces were cut, was pickled, limed, 
and baked, and then drawn in a 
number of stages to yield a total 
reduction of area of 86%. Samples 
were selected at stages of 7%, 
28%, and 71% reduction of area in 
drawing to compare the effects of 
light and heavy reductions. Stress 
/strain diagrams of these wires, 
together with that of the patented 
base, are shown in Fig. 4. That 
none of these samples is elastic can 
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72-0 tons/sq. in.). (A) and (B) drawn 4 passes, 
(C) and (D) drawn 8 passes. * * * 
be seen by placing a straight-edge 
along the apparently straight por- 
tions of the curves. By replotting 
stress against strain increments, 
as shown in Fig. 5, the lack of 
elastic properties even in the pat- 
ented base is clearly demonstrated. 
xk ok 

N a paper dealing with wire 

ropes for mines by the Safety 
in Mines Research Board,‘ the 
statement is made that rope wire 
should not be incapable of under- 
going further plastic deformation 
at low loads; with the possible ex- 
ception of the curve E sample, it 
will be seen that this condition had 
been secured in the above test. 
While a high degree of plastic yield 
is necessary in the component wires 
of ropes, such a condition is unde- 
sirable, for example, in wires for 
springs or pre-stressed reinforced 
concrete. In these cases it is clear 
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that perfect elasticity and a high 
elastic limit is required. The im- 
portance of stress/strain tests in 
assessing the usefulness of wire 
for different purposes is therefore 
emphasized. 

x wk 


EFERENCE has already been 

made to curve E in Fig. 5, and 
it is interesting to note that the 
wire from which the test-sample 
was taken was purposely drawn 
with an excessive total reduction 
of area, and because of this its tem- 
perature at each pass was consid- 
erably higher than normal. The 
curve suggests that some strain 
age-hardening has taken place, and 
the resulting enhanced elasticity 
confirms the usefulness of this 
method of production for the 
manufacture of drawn patent steel 
spring wire. The influence of low- 
temperature ageing on the shape 
of the stress/strain curve is dis- 
cussed in greater detail later, but 
it is of interest at this juncture to 
note the importance of tempera- 
ture rise during wire-drawing in 
governing methods of production. 

k ok 


INTERED tungsten carbide dies 
have made possible continuous 
wire-drawing, and this has intro- 
duced the danger of excessive tem- 
peratures in the drawn wire due 
to cumulative heating from pass to 
pass. Water-cooled blocks and dies 
have, however, enabled the tem- 
perature rise to be controlled with- 
in the range of speeds and reduc- 
tions of area normally employed. 
Before the advent of continuous 
wire-drawing, it was the practice 
to draw rope wire by a large num- 
ber of passes with a small reduc- 
tion of area at each pass; between 
passes the coils were hung on 
hooks and allowed to stand for 
periods of an hour or more during 
which time some cooling took 
place. At first sight this might 
suggest that there was an appre- 
ciation of the beneficial effect of 
limiting the temperature at which 
the wire was drawn, but the prac- 
tice was governed entirely by the 
torsion test to which some steels 
are peculiarly sensitive in the se- 
verely drawn condition. It was 
generally believed that poor tor- 
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sions were obtained from heavy 
reductions and high speeds 
drawing, but it is now well known 
that the cause of low torsion values 
was the temperature rise in the 
wires which took place with this 
method of production in the ab- 
sence of adequate arrangements 
for cooling. 
x & * 


T is interesting to compare the 

stress/strain properties of wire 
produced by the old methods with 
similar wire produced on continu- 
ous machines. Curves A and B in 
Fig. 6 are taken from the front and 
back ends of a coil of wire drawn 
with a reduction of area of 73% in 
four passes on a water-cooled con- 
tinuous machine. Curves C and D 
have been taken from a similar coil 
of wire drawn with the same re- 
duction in eight separate passes, 
the coils being allowed to stand 
and cool between each pass. A 
close comparison of these curves 
shows that the effect of adequate 
cooling on the continuous machine 
has secured the production of wire 


of 


range of 110-120 tons/sq. in., one 
coil being lower in carbon than the 
other. The required total reduc- 
tions were 70% and 85% respec- 
tively. These coils were split and 
one pair was given to a _ wire- 
drawer with instructions to pro- 
duce the finished wire exactly as 
he would have done a few years 
ago. The other pair was drawn on 
five-hole water-cooled block ma- 
chines. The wire-drawer used an 
eight-hole drafting for the 85% 
reduction and a five-hole drafting 
for the 70% piece so that the lat- 
ter coil compares directly with the 
continuous machine-drawn coil. 
The resulting curves are shown as 
A, B, C, and D, in Fig. 7, and the 
Johnson*® points* are marked for 
comparison. Sample A has been 
drawn 85% in five passes—an ex- 
cessive reduction per pass—on 
water-cooled blocks, and C has. 
been drawn 85% reduction in eight 
single passes, which has lowered 
the Johnson point. A difference in 
tensile strength has exaggerated 
this reduction. The actual figures 
are as follows: 



































ESPITE excessive reductions 
per pass on the water-cooled 
blocks, the Johnson point has been 
increased by only 314% of the ten- 
sile range. The samples drawn 
70%, B and D, are almost identical 
for five-hole continuous drawing 
and for five-hole single-block draw- 
ing, indicating complete control of 
temperature on the water-cooled 
blocks. It is surprising to find that 
the wire produced by a lower total 
reduction on the single blocks pos- 
sesses a higher Johnson point than 
the wire drawn at eight passes, 
and 85% reduction of area, on the 
same blocks. As the shape of the 
curves depends largely on the 
(final) temperature of drawing, 
these two curves illustrate the 


variable nature of single-block 
drawing practice. 
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Changes Due to Direct Stressing 
T has frequently been stated that 
when an annealed or normalized 
test-piece is stressed to a point 
beyond its elastic limit, a new elas- 
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nary blocks 112.4 65.0 58 
is 50% greater than it is at the origin. 
IGURE 7 shows the results ob- 
tained from a group of four —— — , 
wires produced for some experi- 
mental haulage ropes. Two patent- a 7 
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Fig. 8—Changes in drawn patent steel wire _due to ageing 
heating, and repeated stressing. 
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It is doubtful whether true elas- 
ticity is obtained from one appli- 
cation of such a stress as some cold 
work has been performed. If a 
freshly drawn wire is stressed in 
tension its properties are even 
more profoundly modified. In order 
to demonstrate the changes in 
plastic and apparent elastic prop- 
erties due to application of direct 
stresses, a number of load/exten- 
sion diagrams have been prepared 
from wire subjected to the follow- 
ing treatments: 








Apparent Elastic Limit 
Percentage 
Sample Treatment Tons /sq. in. of U.T.S. 
A As drawn ( 0 
B Aged for 28 days 22.4 29.0 
Cc Loaded 20 times to 
35% of U.T.S. 25.1 32.6 
D Loaded 20 times to 
50% of U.T.S. 41.8 54.2 
E Heated to 210°C, 
for 20 min. and 
loaded 20 times to 
50% of U.T.S. 42.5 55.0 
F Loaded 20 times to 
75% of U.T.S. 58.6 79.3 
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HE curves are shown in Fig. 8. 

They demonstrate that the 
elastic and plastic properties of 
drawn wire depend on the treat- 
ment given during subsequent 
usage. There is an apparent in- 
crease in elastic recovery with in- 
creasing stress, but, with the ex- 
ception of sample E, which has 
been heated to 210° C., none of the 
samples is strictly elastic within 
the apparent elastic range. It is 
clear, therefore, that the repeated 
application of a direct stress im- 
proves, but does not perfectly re- 
store, elastic properties in a drawn 
wire. 


Effect of Heat 


HE release of internal stresses 

by heating drawn wire to low 
temperatures is so well known as 
to require little comment. Strain 
age-hardening is induced by heat- 
ing in boiling water if sufficient 
time is allowed, and it proceeds 
with increasing velocity as the 
temperature of heat-treatment 
rises. At the galvanizing tempera- 
ture the change is independent of 
time. Figure 9 shows complete re- 
covery of elasticity after galvaniz- 
ing a test-length without coiling 
or bending. Curve A is the drawn 
wire and curve B the hot galvan- 
ized wire. 

k kw 


T is significant that ropes pro- 

duced from finally hot-galvan- 
ized wire are known to yield short- 
er lives under given conditions than 
ropes produced from bright-drawn 
wire of the same tensile strength. 
Other methods of applying protec- 
tive coatings are now available 
which obviate this effect. 
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Combined Bending and Loading 

O far only changes due to gradu- 

aily applied static loads have 
been considered, but most ropes 
are used in a manner involving 
bending round pulleys, drums, etce., 
in addition to tensile loading. Con- 
ditions of bending under simple 
static loads are rarely met with 
and a cyclic system of stresses is 
usually set up. The effects of cyclic 
stresses are dealt with in the suc- 
ceeding section, but it is conveni- 


ent at this stage to examine the 
effects of bending a wire round a 
pulley of relatively large radius 
whilst it is subjected to a static 


load. 
kk * 


NUMBER of lengths of wire 

were pulled backwards and for- 
wards over a pulley by attaching 
one end to a horizontal reciprocat- 
ing device and applying a weight 
to the other end. The pulley had a 
diameter equivalent to 115 times 
that of the wire, and the load was 
equivalent to a tensile stress of 5 
tons/sq. in. The wire had a maxi- 
mum stress of 114.5 tons/sq. 
and the ratio of applied stress to 
maximum stress was therefore as 
1 : 23. Each wire was passed back- 
wards and forwards over the pul- 
ley 50 times while under this load, 
and test-lengths of the same wire 
were subjected to 20 repetitions of 
a stress equal to 75% of the maxi- 
mum stress without bending. Some 
of these directly stressed wires 
were subsequently subjected to 
bending over the pulley. 


CRI R 


HE results are shown by curves 

A to D in Fig. 10. The stress/ 
strain-increment curve of the 
drawn wire A is shown to have 
been modified by an increase in 
plasticity after 50 reverse bends 
over the pulley, as in curve B. In 
the test-length subjected to 20 di- 
rect loadings, elastic conditions are 
very nearly restored, as shown by 
curve C, but when these wires are 
subjected to bending round the 
pulley they return to the original 
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steel wire (first loading omitted). 


plastic conditions as shown by 
curve D. 
i ey oe 

IMILAR tests were carried out 

on a length of hot-galvanized 
wire. A straight length after gal- 
vanizing exhibited perfect elastic- 
ity as shown in curve E. It was 
then subjected to the bending 
treatment described in the previ- 
ous paragraph, and, as shown in 
curve F, the elastic properties in- 
duced by the heat-treatment at 
the galvanizing temperature have 
been destroyed. 


x wk * 
HESE changes induced by 
bending or cold work are of 
great importance in connection 
with the behaviour of wires in 


wire ropes, particularly those used 
for colliery winding. Pre-formed 
methods of construction require 
severe cold work on the wires com- 
prising the strands in order to 
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Fig. 13—Stress/strain diagrams of 0.120-in. dia. 
loaded and unloaded four times after heating for 30 


steel wire, 

min. at 250°C., 
form them into the lay of the rope. 
These wires lie dead, that is to say 
they show no tendency to untwist 
when the rope is cut; for this rea- 
son they must have been rendered 
more plastic by bending into shape, 
and it is probable that some of 
the improvement in the life of pre- 
formed ropes is due to this cause. 
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Cyclic Stresses 
HE preceding experiments have 
dealt with the effects of direct 
loading and with combined loading 
and bending. Few ropes are used 
purely in static tension; the great 
virtue of flexibility possessed by 
a wire rope enables it to be used 
over pulleys and drums, which are 
essential parts of any equipment 
used in raising and lowering loads. 
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HE repeated loading and un- 
loading of a rope involves cyclic 
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0-0002 


showing reduction 
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drawn patent 


in hysteresis.* 


stresses, i.e., stresses varying be- 
tween an upper and lower limit. 
The frequency of the cycle may be 
low, as in the case of crane ropes, 
or high, as in the case of a wind- 
ing rope subjected to shocks at 


decking. In a smooth wind the 
‘oad may be taken up rapidly, 


maintained for nearly a minute, 
and then released sharply. During 
these operations the wires are sub- 
jected to bending stresses and 
these cyclic or dynamic stresses af- 
fect the physical properties of the 
wires in the rope. The changes in 
strain during these repeated load- 
ings and unloadings are of funda- 
mental importance and they yield 
a clue to the unique endurance 
properties of drawn wire. 
x k * 


IGURE 11 shows the changes in 
extension when a test-specimen 
of high-tensile-strength wire is 
subjected to two loadings and un- 
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loadings to 75% of its maximum 
stress. Its initial high plasticity is 
indicated by the permanent set of 
0.001 in. per inch of gauge length 
at (a) and (b). The second load- 
ing and unloading, shown dotted, 
fails to follow the track of the 
first removal of the load, and tends 
to form a loop, which is character- 
istic of hysteresis phenomena. 
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N order to see more clearly the 

plastic-strain behaviour under 
these conditions of cyclic stress, it 
is necessary to plot the strain com- 
ponent to a larger magnification. 
Simple increase in the strain scale 
introduces difficulties of presenta- 
tion, and in Fig. 12 the magnitude 
of the loops has been increased to 
a scale ten times greater than that 
normally adopted, retaining the 
general slope of the curves on the 
original basis. In this figure the 
first large permanent set has been 
omitted and four succeeding cyclic 
loops showing changes of strain 
with successive loadings to 75% 
of the maximum stress are plotted. 
At each successive load the. wire 
undergoes a permanent set as a 
result of creep. 


x * * 


XPERIMENTAL work has been 

carried out which suggests that 
creep and hysteresis revealed by 
drawn wire are not permanent 
properties but tend to diminish 
with repeated loadings. The ex- 
tent to which this occurs after 100 
cyclic loadings is shown by the 
second curve in Fig. 12. In this 
curve the amount of creep has be- 
come very small at each cycle, only 
two of which have been plotted, 
and there is now a tendency for 
the formation of a closed cyclic 
loop. Hysteresis and creep proper- 
ties are also markedly affected by 
tempering (blueing) as shown by 
the curves in Fig. 13. The very 
large initial permanent set has dis- 
appeared and there is a falling 
away in creep for each of four suc- 
cessive loadings. The marked re- 
duction in the width of the hys- 
teresis loop is also of considerable 
significance in connection with the 
known increase of stiffness in wires 
treated in this manner. 
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URING the course of this in- 

vestigation, there was some 
speculation regarding the hyster- 
esis behaviour of an approximate- 
ly elastic wire. Specimens were 
prepared by quenching in oil and 
tempering back to a_ tensile 
strength equal to the drawn wire 
from which they were obtained. 
The first loops in Fig. 14 are the 
result of three loadings on one of 
these specimens. The amount of 
permanent set is extremely small 
at each loading, but there is some 
hysteresis. In the same figure are 
plotted identical loadings on the 
drawn wire, and the great differ- 
ence in plasticity is very apparent. 

k ok ok 

HE amount of this permanent 

set and the width of the hys- 
teresis loop are therefore of the 
greatest importance, as it is these 
characteristics which permit a 
cold-worked wire to be bent severe- 
ly without the skin stress rising to 
its breaking point. With increasing 
load, both the permanent set and 
the hysteresis loops increase in 
magnitude, and the wire therefore 
contains within itself the means of 
relieving severe overstresses which 
would cause rupture in a perfectly 


elastic body. 
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Failures Due to Lack of 
Plasticity 
Suspension-Bridge Wires 

HE failure of conventional tests 

to determine the suitability of 
wires required to withstand dy- 
namic stresses is shown somewhat 
dramatically by the now historic 
failure of the Mount Hope Suspen- 
sion Bridge, erected between Bris- 
tol and Portsmouth, R.I., some 20 
years ago. Several months after 
the cable had been spun, but before 
the bridge had been completed, 
fractures were discovered in the 
wires where the cables had been 
bent round the shoes of the anchor- 
ages. During a period of six weeks 
after the discovery of these frac- 
tures, further wires broke, the 
number increasing to such an ex- 
tent that it became necessary to 
dismantle the partially completed 
bridge in order to prevent its col- 
lapse. 
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HE wire used for the manufac- 

ture of these cables differed 
radically from that normally em- 
ployed, as the high-tensile strength 
requirements were met by heat- 
treatment, hardening in oil, and 
tempering, being followed by gal- 
vanizing through molten spelter. 
Before embarking on this novel 
method of production, careful fa- 
tigue tests had been carried out in 
comparison with drawn wires of 
similar tensile strength, and as no 
significant difference in fatigue 
properties was observed, some con- 
fidence was placed in the depar- 
ture from normal practice. The 
curves shown in Fig. 14 illustrate 
the great difference between the 
two types of wires, and the curves 
for the drawn wire must therefore 
represent a ‘pattern’ of cyclic 
stress/strain properties associated 
with high resistance to breakdown 
under combined stress. 


tx * 
T is possible to calculate the ex- 


treme fibre strain due to bend- 
ing from the following formula: 


adj? :3 
E=—{ — —— |......:.... srs (1) 
2\R, R,/ 
where E = strain at extreme fibres, inches 
per inch. 


d = diameter of wires in inches. 
R, = radius of mandrel, inches. 
R, = radius of curvature of wire be- 
fore bending, inches. 


For straight test-pieces, therefore: 


n4(2 4 "Es 
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HE anchorage shoes of the 

Mount Hope Bridge had a 
radius of 934 in., round which was 
bent wire of 0.193 in. dia., a ratio 
of 50:1. An equivalent mandrel 
diameter for the wires shown in 
Fig. 14, 0.120 in. dia., would there- 
fore be 6 in., and from equation (2) 
E—0.01 in. 
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Y extrapolation it is seen that 

for a strain of this magnitude 
the stress at the skin of the heat- 
treated wire exceeds the maximum 
strength of the material, while for 
the drawn wire the skin stress is 
not greater than 60 tons/sq. in. 
for the same degree of bending. 
Of greater significance is the ef- 
fect of fluctuating superimposed 
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tensile stresses. For the drawn 
wire, each application of stress is 
accompanied by an increase of 
strain which effectively maintains 
a low stress concentration at the 
skin, whereas the heat-treated 
wire is subjected to the constant 
repetition of a stress far exceeding 
the maximum that the skin of the 
wire can withstand. 


x «* * 


Wire Strand for Use on Railway 
Signals 
HE manufacture of wire for 
railway signals was, until 1943, 
governed by British Standards 
Specification 163, first issued in 
1934 and revised in 1936. The es- 
sence of this specification was a 
minimum elongation of 12% for 
the 40-50 tons/sq. in. tensile range. 
This necessitated the use of a me- 
dium carbon steel in the normal- 
ized condition. In addition the 
specification called for a torsion of 
25 twists in a length of 100 di- 
ameters. 
xk & * 


URING the period in which 

this specification was applied, 
a considerable number of failures 
occurred, nearly all of them at 
loops spliced on to the ends of the 
strands. A typical case is shown 
in Fig. 17 where most of the frac- 
tures are of a fatigue type, the re- 
mainder having broken in tension 
because of their inability to sustain 
the increased stress thrown upon 
them. This type of failure was so 
typical that considerable work in 
connection with fatigue properties 
was undertaken. Microscopic ex- 
































amination close to the fatigue frac- 
tures quite commonly revealed the 
presence of numerous creeping 
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Fig. 15—Stress/endurance curves of signal strand 
wires: (1) Drawn to the required ultimate tensile 


fatigue cracks, a typical example 
being shown in Fig. 18. In case 
the micro-structure shown should 
be misleading owing to its ap- 
parent cold-worked condition, it 
should be pointed out that the 
normalizing of wires prior to gal- 
vanizing is carried out continuous- 
ly, using lead as a heating medium, 
the temperature rarely exceeding 
730° C. At this temperature and 
with the high rate of travel 
through lead, the elongated pear- 
lite of the drawn wire does not 
revert to its normal condition. 
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ATIGUE tests of these normai- 

ized wires tend to be lower, al- 
though not markedly so, than 
wires of similar tensile strength 
in which the strength is obtained 
by cold work. A typical examina- 
tion was made on two wires: No. 
1 was drawn to the required tensile 
strength and finally hot galvaniz- 
ed, and No. 2 was drawn to size 
from a higher carbon steel and 
then normalized through molten 
lead at a temperature of 730° C. 
The results, which are as follows, 
show that there is a difference 
in tensile strength between the 
two wires, but the ratios of fatigue 
stress to ultimate stress are not 
markedly different; endurance 
curves obtained on the Haig-Rob- 
ertson machine are shown in Fig. 
15: 
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Analyses of Wires, % 








No. 1 No. 2 
Carbon 0.14 0.34 
Silicon 0.121 0.144 
Sulphur 0.038 0.033 
Phosphorus 0.032 0.033 
Manganese 0.45 0.75 
Physical Properties 





No. 1 No. 2 
(Drawn and (Drawn and 











Hot-Galvanized) Normalized) 
U.T.S., tons/sq. in. 51.4 J 
Elong. on 10 in., % 6.65 12.25 
Torsions in 100 dias. 17 37 
Bends over 5 mm. 12 23 
Limiting fatigue stress, 
tons /sq. in. 22.0 19.7 
Ratic of fatigue stress 
to ultimate stress i si.47 te BS | 
x. 


INCE fatigue tests taken in this 

manner yielded no clue to the 
unsatisfactory nature of the nor- 
malized material when subjected 
to fatigue conditions, the load/ex- 
tension properties of the two types 
of wires were examined and the re- 
sults fall into line with work previ- 
ously described. In Fig. 16 are 
shown typical curves in which the 
marked elastic range of the nor- 
malized wire is in direct contrast 
with the plastic properties of the 
drawn wire. The high elongation 
of the normalized wire, to which 
in the past much importance has 
been attached, is shown to occur 
at a comparatively low load and 
obviously offers no _ safeguard 
against conditions of overstress. 
In this respect there is a close 
analogy between the heat-treated 
wires which failed on the Mount 
Hope Suspension Bridge. 
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strength, and (2) tensile properties obtained by heat- Fig. 16—Load /extension curves of the same wires as 
treatment. - Ms 0 “4 * * * Fig. 15. * * % * # * * 





























Fig. 17—Fractured signal strand loop, showing 
* * + % . 


fatigue breaks. 


VENTUALLY, full-scale trials 

of signalling strand, manufac- 
tured from drawn wires, were car- 
ried out in conjunction with one 
of the main-line railways, a site 
being chosen where many fail- 
ures of the type shown in Fig. 17 
had occurred. After the lapse of 
some time it became evident that 
the drawn wires were standing up 
to the highly stressed conditions of 
this location and the strands were 
maintained in service for an in- 
definite time without any sugges- 
tion of fracture at the loops. 
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N view of this experience the 

British Standards Specification 
was revised and the revolutionary 
step was taken. of imposing a maxi- 
mum elongation in place of the 
previous minimum of much higher 
value, in order to ensure the supply 
of nothing but drawn wire for this 
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purpose. In the revised specifica- 
tion the torsion test was eliminated 
as it apparently had served no use- 
ful purpose, but a bend test was 
offered in substitution. The es- 
sential figures from the two speci- 
fications are as follows, and Figs. 
19 and 20 show the difference in 
microstructure of the two types of 


wire: 





17-S.W.G. Galvanized Steel Wire for 
Signalling Strand 
B.S.S. 163 B.S.S. 163 
—1936 3 





—194 
Designation W.S.2. W.S.2.R 
U.T.S., tons/sq. in. 40-50 50-60 
Elong. on 10 in., % 12 (min.) 7 (max.) 
Torsions in 100 dias. 25 (min.) ea 
Bends over 5 mm. hme 15 (min.) 











x wk * 
T is noteworthy that since this 
revision no single instance of 
fatigue failure of the type shown 
in Fig. 17 has been reported in 
strands containing wires produced 


to the new specification. 
xk k * 











in Fig. 17, showing fatigue cracks close to fracture. 





Fig. 18—Longitudinal section of the signal strand wire shown 


Core Wires in Locked-Coil 
Winding Ropes 


EGULATIONS | require that 
colliery winding ropes shall be 
recapped every six months, a 
length of not less than 6 ft. being 
cut off on each occasion. Examina- 
tion of the lengths cut off fre- 
quently shows evidence of serious 
deterioration due to fatigue fail- 
ures, and this is particularly so in 
the case of locked-coil ropes, those 
from deep shafts apparently being 
most affected. A photograph of the 
17-wire layer from one of these 
ropes is shown in Fig. 21; fatigue 
breaks unaccompanied by surface 
deterioration are clearly shown. In 
view of this rapid break-up at the 
extreme end of the rope, it has 
been argued that this portion of 
the rope is subjected to the most 
severe stresses. It is difficult to ap- 
preciate the force of this argu- 





Fig. 20—Microstructure of hard-drawn mild-steel Signal | strand 
Fig. 19—Microstructure of heat-treated signal strand wire. wire. : 4 : ® ad ° = 
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ment, particularly in the case of 
deep winds where the weight of 
the rope, together with the accel- 
erating force, must impose a con- 
siderably greater stress in that 
portion of the rope immediately 
under the pulley when the cage is 


being picked up from the pit 
bottom. 
* *& * 
HE work described in this 


paper would suggest that there 
may be another explanation for 
the fatigue failures of wires at the 
free-end of these ropes. If curves 
C and D of Fig. 10 are examined in 
conjunction with the curves of re- 
peated loading in Fig. 12, it will 
be seen that the repeated applica- 
tion of stress in direct tension de- 
stroys the property of plastic creep 
exhibited by a drawn wire and ma- 
terially reduces the width of the 
hysteresis loop. If, however, the 
wire is subjected to further inter- 
nal cold work by bending under 
tension, then the capacity for plas- 
tic creep is restored. 
x *k * 


ATIGUE failures of the type 
shown in Fig. 21 are less fre- 
quently met with in the length of 
the rope subjected to bending 
round the pulley and drum. As 
during this period the wires are 











Fig. 21—Fatigue failures in the core of locked-coil winding rope. * * 


jected to direct stresses only, can 
be expected to become elastic in 
service and in consequence liable to 
the type of fatigue normally dis- 


covered. 
xk * 


NFORTUNATELY it is impos- 

sible to obtain direct informa- 
tion of stress/strain characteris- 
tics from wires that have been 
stressed in service, owing to the 
fact that the manipulation § re- 
quired to straighten out the lay 
before testing completely modifies 
the stress-strain properties. It is, 
however, of interest to observe the 
behaviour of the heat-treated wire 
and of the cold-drawn wire of Fig. 
14, when they are subjected to re- 
peated bending while also under 
a direct stress. These wires were 


a slight permanent set and there 
is now evidence of creep at succes- 
sive loadings. The marked plastic 
properties of the drawn wire have 
not been affected materially by 
this treatment, although there is 
a suggestion that the creep rate 
might fall off with further load- 
ing. 
k ok ok 


T is noteworthy that the method 

of production of wires for locked- 
coil ropes has, of recent years, 
been modified with a view to in- 
creasing plasticity, and there is 
some evidence that capel-end frac- 
tures are now not so prominent a 
feature as they were some years 
ago. 
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N Table I are given some values 


being overstressed not only by given 50 reversals over a pulley of ; . 
7 wy ee ce Pet : of hysteresis, permanent set 
bending but also by the direct a diameter equal to 115 times that > | ; 


stress set up by the accelerating 
force acting on the full length of 
the rope, it is somewhat surprising 
that this portion of the rope does 
not deteriorate more rapidly than 
the free end. Some significance 
must, therefore, be attached to the 
effect of bending in maintaining 
wires in a plastic condition. The 


of the wire, the load at the end 
being equal to a tensile stress of 
4.5 tons/sq. in. 
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HE results of three successive 
direct-stress cycles after this 
treatment are shown in Fig. 22. 


and rate of creep, for wires sub- 
jected to the various treatments 
outlined in this investigation. The 
reduction in both creep and hys- 
teresis resulting from heating 
drawn wire at a low temperature 
is most significant, as this treat- 
ment is frequently used to induce 
stable properties in drawn wires 




















free end of the rope, which is sub- The heat-treated wire has taken on after manufacture into springs 
Table I 
VALUES OF PERMANENT SET, HYSTERESIS, AND RATE OF CREEP AFTER VARIOUS TREATMENTS 
No. 1 was loaded to 75%, and Nos. 2 to 6 to 60%, of the ultimate tensile strength 
| | | 
U.T.S Permanent Set at Hysteresis at Rate of Creep at 
No. Condition of Test-Piece | hee Ist Stress Cycle, 3rd Stress Cycle, 3rd Stress Cycle, 
| tons /sq. in. in. /in. in. /in. in. /in. 
1 0.60% carbon, as drawn 114.0 | 0.00105 | 0.000181 0.000038 
2 Specimen heated for 30 min. at 250°C. 112.0 | 0.000062 | 0.000042 0.000018 
3 0.60% carbon, oil-quenched and 
tempered | 100.5 0.000010 | 0.000042 0.000008 
4 Specimen 3, after 50 reverse bends 
round pulley 100.5 0.000073 0.000052 0.000011 
5 0.50% carbon, as drawn 100.8 0.000645 0.00014 0.000049 
} Specimen 5, after 50 reverse bends | | 
round pulley 100.8 0.000678 | 0.00011 | 0.000025 
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and similar parts where permanent 
elastic properties are required. 
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Wires for Pre-Stressed 
Reinforced Concrete 


HORTAGE of timber and steel 
for constructional purposes has 
led to important developments in 
the production of beams, railway 
sleepers, and similar parts in which 
severely drawn steel wires are in- 
corporated. These wires are pre- 
stressed up to 70% or more of the 
ultimate tensile strength, and 
stable elastic properties are re- 
quired in the wires if the strength 
of these concrete structures is not 
to deteriorate. Tentative specifica- 
tions for the component wires have 
attempted to assess this condition 
on the basis of a proof stress, but 
at the outset difficulty has been 
experienced in defining a form of 
test suitable for use with freshly 
drawn wires. 
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EFERENCE to Figs. 8 and 14 

will show that proof-stress de- 
termination, particularly those in- 
volving permanent set when the 
load is released, are of little value 
owing to the change of properties 
effected by this treatment. As the 
tests recorded in Fig. 14 reveal, an 
imperfect elastic condition is con- 
ferred on a drawn wire by loading, 
the range becoming equal to the 
‘ange of stress applied. Figure 12, 
however, shows that repetitions of 
stress of the order of one hundred 
are required before almost perfect 


elasticity is obtained. The work de- 
scribed also shows that complete 
elastic stability is obtained only by 
heat-treatment at a low tempera- 
ture and that, should heating be 
preceded by loading, a true elastic 
limit equal to the applied load is 


induced. 
x k * 


Conclusions 

(1) Wire as-drawn possesses no 
elastic properties and_ therefore 
has no elastic limit. 

(2) The unique ability of drawn 
wire to withstand the repeated ap- 
plication of combined bending and 
tensile stresses is shown to be due 
to its capacity for plastic creep 
associated with hysteresis beha- 
viour of a high order. Wires of 
high tensile strength produced by 
hardening and tempering are 
shown to possess negligible creep 
characteristics and greatly reduced 
hysteresis. Such wires have proved 
to be unsuitable for use under con- 
ditions involving dynamic stresses. 

(3) Simple ageing and acceler- 
ated ageing by heating to a low 
temperature restores the elastic 
range almost completely. Partial 
elastic stability is conferred on 
wires for use in pre-stressed rein- 
forced concrete construction by 
the application of a high initial 
load, but more than one loading is 
necessary for complete stabiliza- 
tion to be effected. Attempts to 
assess the suitability of drawn 
wires used for this purpose by 
means of a proof test are mislead- 
ing owing to changes in plastic 


test-piece is loaded. If wires stabi- 
lized by either of these methods 
are bent round a pulley or other- 
wise manipulated, the elasticity 
conferred by the treatment is de- 
stroyed. 

(4) Whether wire should be 
drawn by a small or a larger num- 
ber of passes depends merely on 
the temperature developed by pas- 
sage through the die and retained 
by the wire on the block. In the 
absence of special cooling arrange- 
ments a larger number of passe: 
will produce a more plastic wire. 
The limit of speed in wire-drawing 
is therefore resolved into the ques- 
tion of how rapidly the heat gen- 
erated in drawing can be abstract- 
ed from the wire, or in other 
words, the degree to which the 
temperature rise can be restricted. 
Consequently efficient cooling on 
intermediate blocks in continuous 
wire-drawing is of paramount im- 
portance, 

(5) From these investigations 
the inference is drawn that: 

(A) High plastic and hysteresis 
properties are essential for a du- 
rable rope wire. 

(B) As these properties are im- 
paired by rise in temperature of 
wire during drawing, future pro- 
gress of the art must be along lines 
of complete suppression of tem- 
perature rise in the wire imme- 
diately as it leaves the drawing die. 

xk ok 
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Fig. 22—Comparison of stress/strain characteristics of the same wires as Fig. 14, but after subjecting to 50 reversals over a pulley. 
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Magnet Wire Plant - Fort Wayne Works 
General Electric Co. 


By F. A. Arnold, Division Engineer 


Wire and Insulation Division, General Electric Co., Fort Wayne, Ind. 





VER a period of years the 

Fort Wayne Works of the 
General Electric Co., because of 
the location there, especially, of 
the Fractional Horsepower Motor 
Divisions and the Specialty Trans- 
former and Ballast Divisions, has 
grown to become a very large con- 
sumer of magnet wire. Until the 
end of the war this growth had 
not been paralleled within the com- 
pany by an ability to supply the 
increasing amounts that were be- 
ing required. Consequently, at that 
time plans were begun to expand 
the already existing Fort Wayne 
wire facilities to the point where 
they would more nearly be in line 
with the Work’s internal demand 
and, as well, the increasing de- 
mand of outside customers for 
Formex wire. 

x * * 


S there was no possibility of 
making such an expansion 
within the limits cf the building 
then housing the Wire Division, 
it became necessary not only to 
add additional equipment but also 
to find new floor space. At about 
this time the company purchased 
from the War Assets Administra- 
tion the building which during the 
war had housed the company op- 
erated turbo-supercharger plant. 
This building was a new one of 
single story construction having 
about 600,000 square feet of manu- 
facturing floor space most of 
which had 40 x 50 feet bays with 
a ceiling height of 20 feet. There 
was a section, however, formerly 
housing the forge shop, which had 
80 x 50 feet bays with a ceiling 
height of 40 feet, an ideal location 
for high enameling ovens. 
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CCORDINGLY, it was decided 
to use a part of this building 


A description of the processes and 
production methods used in the 
manufacture of magnet wire in the 
new Fort Wayne Plant of the Gen- 
eral Electric Company. 
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for wire manufacture and to de- 
velop a layout in which the high 
bay area could be incorporated for 
an enameling room. The resulting 
floor plan, covering about 160,000 
square feet, is shown on page 910, 


x *k * 


ITHIN this space there is ca- 

pacity to produce’ round 
Formex wire, and glass, cotton, 
silk, ete. served round and rec- 
tangular wire to a total of about 
900,000 pounds weekly. The Form- 
ex capacity comprises about 
eighty-five percent of the total and 
covers sizes from No. 40, American 
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Mr. Arnold came to the General Electric 
Co. at Fort Wayne upon his graduation 
from Purdue University in 1925. Work in 
machine design assigned him to wire 
enameling equipment and processes at 
the initial installation of such equipment 
at that plant in 1931. During the war he 
was Superviser of Mechanica! Operations 
in the Turbo-Supercharger Plant, and 
upon its termination was made Assistant 
Superintendent of the Wire Division. In 
1948 he was appointed Division Engineer, 
Wire & Insulation Division. * * " 





Wire Gage, up to and including No. 
8, American Wire Gage. The 
served wire comprising the re- 
maining fifteen percent is made in 
sizes up to about 90,000 square 
mils cross section. 
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LL products start from hot 
rolled rod in the usual 250 


pound coils which are purchased 
already pickled since no cleaning 
facilities have been provided. The 
rod is received from the vendors, 
both by truck and by rail, at fully 
enclosed freight docks located 
within the building along the north 
wall. Four freight cars and three 
truck trailers can be accommodat- 
ed at one time. Unloading is done 
by electric industrial lift trucks 
with their usual forks replaced by 
a single ram which will hold about 
a dozen coils. These trucks move 
the rod to the storage area at the 
east end of the mill and there 
stack it in tiers up to three high. 
Each shipment is segregated and 
identified with an attached card 
showing the receiving date, car 
number, vendor, and the brand so 
that it can be readily located if the 
receiving inspection tests make 
necessary a further investigation 
of any particular lot. 
x *k * 

HIS storage area is the start- 

ing point of all manufacturing 
operations. From here the manu- 
facturing flow progresses toward 
the other end of the floor, some 
700 feet, in three roughly parallel 
lines. In considering them in detail 
it will be noticed that all trans- 
portation of material is by electric 
industrial trucks. Material hand- 
ling in any wire plant is a major 
problem, and this one is no excep- 
tion. All but an_ insignificant 
amount of the output is lifted and 
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moved at least six times during its 
processing, the equivalent of shift- 
ing at least 2,700 tons weekly. Be- 
cause of this, as the plant layout 


was being developed, much 
thought was given to the use of 
various transportation methods 
such as continuously moving 
monorail chains, and powered and 
gravity conveyors. Four factors 
greatly influencing the final se- 
lection were: 

1) The necessity of maintaining a 
great degree of accessibility 
around most of the machines, es- 
pecially the enameling equipment. 

2) The great number of loading 
points per operator due to mul- 
tiple spindle machines and mul- 
tiple machine assignments. 

3) The size and weight of the indi- 
vidual spool loads. 

4) The difficulty of recognizing and 
separating aimost identically ap- 
pearing sizes and types of wire 
if they have been intermingled. 


SM 


T was finally decided that pallet 
handling of segregated sizes by 
fork truck would be the best solu- 
tion. Accordingly one 2,000 pound 
ram truck and one 6,000 pound 
and three 4,000 pound fork trucks 
were provided for all handling in- 
volving transportation. 


K 


EGINNING, now, with the 

manufacturing lines, the first 
two are headed by five “break 
‘down” mills to start the drawing 
operations. All five are 13 die ma- 
chines, three using 5/16” diameter 
rod, and two using 14” diameter 





rod. Nearly all the 5/16” diameter 
rod eventually finishes into wire 
in the ‘M’, or medium range, that 
is wire from No. 24 to No. 14, 
American Wire Gage. The 14” rod 
finishes into ‘I’, or intermediate 
range wire, that is from No. 31 
through No. 25, American Wire 
Gage. The rod for these machines 
is stacked ahead of them in pits, 
two of which are in back of each 
machine. While the operator welds 
together the ends of successive 
coils and places them into cone pit, 
the machine is emptying the other 
cne. Wire drawn on the larger ma- 
chines is spooled on 880 pound ¢a- 
pacity reels, and that on the two 
smaller ones is spooled on 660 
pound reels. The 2,000 pound ram 
equipped truck picks up these reels 
at the machines, carries them to a 
scale for weighing, and then deliv- 
ers them to locations in back of the 
redrawing machines. These ma- 
chines are arranged in two rows 
leading away from the breakdown 
mills. There are in one row three 13 
die and nine 12 die machines for the 
‘M’ range wire, and in the other 
row eighteen 16 die machines for 
the ‘i’ range wire. At the foot of 
these two rows are arranged 
twenty 16 die machines in which 
wire is redrawn down to sizes the 
smallest of which is No. 40, the 
smallest made in the plant. 


nk 


ROM all of these machines the 
output of drawn wire is stacked 
by the operators onto pallets to be 


trucked into the enameling rooms 
directly to the machines for which 
each size was scheduled. Most of 
the larger ‘M’ range wire is fin- 
ished on 660 pound capacity reels, 
while the remainder of the 
range is finished on 220 pound 
reels. The ‘I’ range wire is fin- 
ished on 80 pound reels. Overhead 
tramrail hoists are provided for 
stacking these reels onto the pal- 
lets. Inasmuch as there is consid- 
erable rolling and shifting of reels 
by hand within the entire drawing 
area, the wood block floor used 
elsewhere through the plant is 
here replaced by steel plate, both 
to eliminate gouging and scarring 
of the floor and to minimize hand- 
ling effort. This involved the lay- 
ing of some 15,000 square feet of 
floor plate. 


x k 
e. D for the drawing 
machines is supplied from 


three separate systems centered in 
a basement near the head end of 
the lines. One system supplies the 
rod mills, another the ‘I’ range 
drawing machines, and a third the 
‘M’ range machines. Each system 
consists of a twenty foot diameter, 
14,000 gallon Dorr thickener tank 
emptying into a 2,000 gallon over- 
flow tank from which the com- 
pcund is pumped by a 700 gallon 
per minute centrifugal pump 
through under-floor piping to the 
machines. The compound returns 
to the thickener tanks in under- 
floor flumes. Thermostat con- 
trolled steam heating coils in the 





Figure 1—Taylor Street Plant, 


building including the high bay portion. 


Fort Wayne Works 


of the General Electric Co. The magnet wire manufacturing facilities occupy the | rear of this 
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Figure 2—Schematic layout of the magnet wire 


overflow tanks supply heat when 
needed in starting, and heat ex- 
changers of 254 square feet of sur- 
face in each system, using cooling 
tower water, can each extract heat 
up to 1,300,000 B.T.U.’s per hour 
if the systems’ temperature rises 
too high. Makeup water is mainly 
boiler condensate although deion- 
izing equipment is provided for 
standby use. 
xk *& * 


DJACENT to the wire drawing 
section, in the direction of 
process flow, is located the enamel- 
ing section. This is divided into 
two areas walled off for air cleanli- 
ness and for ventilation control of 
enameling odors and heat. The 
larger of these areas is a space 
200 by 250 feet in size having the 
forty foot ceiling height previous- 
ly mentioned. In this are arranged 
three rows of enameling ovens. 
x & * 





Figure 3—View tend along the north main _aisle at the ‘’ range 


drawing machines. * 


plant showing the process flow. 


contains 


HE first of these rows 

nine 24 foot ovens having an 
overall height of 37 feet and fif- 
teen 18 foot ovens having an over- 
all height of 31 feet. These ovens, 
all of General Electric manufac- 
ture, are for enameling wire No. 
24 and larger. Each can handle 
sixteen lines of wire through six 
coats. All are equipped with water 
washed scrubbers which, with al- 
lied equipment, recover from the 
oven fumes for reuse nearly all of 
the cresylic acid solvent in the wet 
enamel and also about thirty per- 
cent of the naphtha solvent. All 
ovens exhaust individually through 
the roof into horizontal headers of 
which there is one for each oven 
row. Each header ends in a steel 
stack which discharges to the air 
at 120 feet above ground in order 
to insure thorough dissipation of 

















* * 


any fumes which could be objec- 
tionable at ground level. 
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IRE speed is controlled by 

Thy-mo-trol equipped D.C. 
motored capstans with tachometer 
generators to supply a signal that 
adjusts the armature voltage for 
holding constant any selected wire 
speed. The finished wire pick-up 


spindles, handling up to 16” di- 
ameter spools, are individually 


D.C. motored gear reduction units 
powered from voltage regulated 
rectifier panels. Wire is supplied 
to these ovens from either 16” x 
11”, 220 pound capacity reels or 
22” x 11”, 660 pound capacity reels 
arranged in a supporting rack into 
which they are rolled to rotate 
with their axes horizontal. These 
racks support 18 KW ovens for 


Figure edits east along the south main aisle at the ‘FP range and ie 
range drawing machines. * 
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preannealing the wire just before 
it enters the enameling ovens. 


Ke: OF 


N the second and third oven lines 
are respectively twenty and 
twenty-five shorter ovens, also all 
of G.E. manufacture, for the hand- 
ling of twenty lines each through 
six enamel coats. These are used 
for enameling wire in the ‘I’ range, 
that is from No. 31 through No. 
25. As in the case of the larger 
ovens, these likewise are equipped 
with wire handling equipment hav- 
ing Thy-mo-trol powered speed 
controlling capstans. The pick-up 
spindles differ, however, in that 
they are A.C., ten cycle, 8 pole, 
torque motors with extension 
shafts for holding up to 8” diame- 
ter spools. Operating these motors 
on ten cycle current permits better 
tension regulation thru the empty 
to full spool range, and also limits 
the spindle free running speed to 
150 RPM which permits easier 
handling when a wire breaks, a 
spool is changed, or some other 
cause releases the spindle load. 


* Ro 


ARE wire let-off equipment is 

similar to that for the larger 
ovens, but the spool sizes are 
smaller, the maximum being 12” 
x 6” with a capacity of about. 80 
pounds. Preannealing ovens 
mounted above these racks are of 
12 K.W. capacity. Those in all 
three lines are supplied with con- 
trolled atmosphere from a central 
system battery of seven 1,000 
cubic feet per hour General Elec- 
tric atmosphere gas converters op- 





Figure 5—Part of the main enameling room. * 


erating from natural gas. 
ee ee 


N addition to the above ovens 
there are at the end of the sec- 
ond oven row four more, two of 
which are used for miscellaneous 
and odd lot Formex jobs and two 


as varnish treating towers for 
served wire. 
wk ok 


T the back of all three rows of 

ovens are steel platforms or 
walkways for the convenience of 
operators in working at the top 
sheaves. To reach these platforms 
quickly and easily, two manlifts 
are provided in each row. 


2 ale. ala 3 


N order to prevent the tempera- 

ture of the enameling room ris- 
ing excessively high from the heat 
losses from so many large ovens, 
well distributed ventilation at the 
rate of seven complete air changes 
per hour is provided. Twenty- 
three roof ventilating fans spaced 
over the ceiling can exhaust 250,- 
000 cubic feet per minute while 
three duct systems, totalling 290,- 
000 cubic feet per minute, intro- 
duce fresh air. which has been fil- 
tered through oiled screen belt 
automatic filters. There are 
eighty-five drops from the ducts, 
thirty-six being distributed over 
the floor and the remainder, one to 
an oven, coming down to the top 
working platforms at the wall rows 
of ovens. The difference in total 
fan capacities is intended to cause 
a slight pressurizing of the room 
and so prevent the introduction of 


Figure 6—‘M’ 
ply racks 
ovens. * 


other than filtered air. 
xk k * 


RRANGED in the smaller en- 

ameling area or room are two 
rows of fifteen each of General 
Electric fine wire enameling ma- 
chines each capable of handling six- 
teen lines through four coats. 
These consist of 9 K.W. horizontal 
ovens provided with wire handling 
equipment capable of taking fin- 
ished wire spools up to 6” diam- 
eter. The pick-up spindles are 
A.C. torque motors. The regulat- 
ing capstans are D.C. motored with 
power supplied by selenium recti- 
fiers. 

xk *k * 

LL machines in both rooms 

have their water, inert gas, 
electric and enamel needs supplied 
through  under-floor trenches. 
Housed in two basements are 
eleven enamel circulating systems 
each handling from ten to fifteen 
ovens. Each system consists of a 
700 gallon tank from which enamel 
is pumped through a filter and a 
line heater to the ovens from 
whence it returns by gravity to 
the tank for recirculation. Auto- 
matic pressure, temperature, and 
tank level control equipment regu- 
lates these respective functions. 
Enamel to these tanks is supplied 
from six 10,000 gallon storage 
tanks housed just outside the main 
building and adjacent to the rail- 
road siding on which shipments 
are received in tank car lots. En- 
amel usage is at the rate of two 
cars per week. 


Rion ok 





range enameling ovens. In the foreground are the sup- 


holding 660 pound reels and supporting the pre-annealing 
* * & * * * * * # 
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PERFORMANCE ~ 


MACHINERY FOR THE 
WIRE INDUSTRY 


r ; 
Pie practical design of Synero Machinery for the wire and 
cable industry is proof of the talent and experience that is built 
into them—the talent and experience of wire men. Those who 
are responsible for better and lower cost wire and cable produc- 
tion appreciate Syncro’s engineering and its resultant increased 
hourly out-put—aeccuracy of product control—efficient opera- 


tion—low maintenance. 


Whether your need is for standard or special wire and cable 


machinery, write for more details. 


SYNCRO MACHINE COMPANY 


611 Sayre Avenue Perth Amboy, N. J. 
; Affiliated Company 


Winget-Syncro, Rochester, Kent, England 











Complete Line 
Includes 


WIRE DRAWING MACHINES 
Fine Gauge + Intermediate - Heavy 


STRANDERS, CLOSERS, TAPERS, 
JUTERS, CABLERS, PAY-OFFS 
RESPOOLERS, WIRE INSULATORS, 

DIE STRINGERS, WIRE ROPE 
MACHINES, MAGNETIC SLIP CLUTCHES, 
HEAVY DUTY TAKE-UPS 


CONTINUOUS ELECTRIC ANNEALERS 





SYNCRO ALSO 
DESIGNS AND BUILDS 
SPECIAL WIRE MACHINERY 


























LL wire from the enameling 

machines is immediately 
stacked on pallets. That destined 
for shipment in large quantities to 
outlying plants of the Fort Wayne 
Works is placed on so-called ship- 
ping pallets with suitable in be- 
tween spacers and the whole steel 
banded so that upon removal by 
fork truck to the shipping room it 
need only be weighed and tagged 
to be ready for shipment from the 
plant. A desirable feature of this 
method of shipping is that the 
empty spools with pallets and sep- 
arators are returned in the same 
manner, thus protecting them and 
permitting easy handling and, if 
necessary, storing. All other wire, 
also on pallets, is also fork trucked 
to the shipping room, but there, if 
destined for outshipment, the 
loads must be broken down, 
weighed, wrapped and labeled in- 
dividually. For this purpose two 


Figure 9—Part of the fine wire enameling machines. 


Figure 7—View at the ‘I’ range oven supply racks with 80 pound reels. 
The ovens with their capstans and pick up equipment are at the left. 


—. 





range ovens. 


Figure 8—View of the operating platforms at the rear of a row of ‘I’ 
These platforms can be quickly reached from two man- 
* 








lifts, one of which can be seen at the right of the third oven. * 


short conveyorized packing lines 
are set up. To eliminate much of 
the manual lifting in loading and 
unloading these lines, motorized 
lift platforms for pallet loads are 
previded at each end to bring the 
layers of spools to the conveyor 
height. For shipping, by either 
rail or truck, enclosed docks for 
two railroad cars and three trucks 
are provided within the building. 
kk 


ARALLELING these drawing 

and enameling machine lines is 
a third one, as mentioned before, 
in which 3/8” diameter and larger 
rod is first passed through a three 
block drawing and shaving ma- 
chine and is then rolled into rec- 
tangular wire in one of three hori- 
zontal rolling mills or one vertical 
Turks-head machine. Since this 
wire, intended for glass and cotton 
serving, is then too hard for that 


’ : 
> bem, ba 
om 


ee te 
+eBie 


mit 


a ia 
—, 


‘ll 


purpose and must be annealed, 
there is a four base bell type an- 
nealing furnace with ‘a 75 K.W. 
heater, all under a floor operated 
traveling crane. A 1,000 cubic foot 
ver hour General Electric atmos- 
phere gas converter provides the 


‘inert atmosphere required for 
bright annealing. 
kk * 


HIS annealing furnace is adja- 

cent to the fabric insulation 
section so that annealed wire, in 
spools of 250 pounds, can be hand 
rolled into a storage area ahead of 
the insulating machines. There are 
five horizontal two flyer: glass 
serving machines equipped with 
ovens for varnish treating, and 
eight vertical two flyer machines 
for cotton covering, all used for 
both round and rectangular wire 
of the larger sizes. For smaller 
round wire there are some 300 





Figure 10—One of the packing lines in the shipping room. The powered 


lift platforms at each end adjust the pallet loads to the table height. 
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spindles of No. 1, No. 114 and No. 
2 vertical insulating machines. 
Bare wire for these is drawn in 
both of the first two drawing ma- 
chine lines described previously, 
and is routed across to the bell an- 
nealer. Enameled wire, of course, 
is already annealed as it comes 
from the enameling room. All fin- 
ished wire from this fabric cover- 
ing section is trucked to and ship- 
ped from the same shipping center 
as is enameled wire. 
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HE above description includes 

only the manufacturing pro- 
cesses of the plant but, in addition, 
there are several contributing 
services which are included within 
the plant and which are very nec- 
essary to its operation. The first 
of these is a die manufacturing and 
service room for the Carboloy wire 
drawing dies and for the small 
spring dies and the roller dies used 
in controlling the Formex enamel- 
ing builds. The Carboloy dies are 
sized and polished from  pur- 
chased, rough cored nibs. The 
spring dies, except for certain 





Figure 11—Looking past the 
sulating section. * 





bell annealing furnace into the fabric in- 
* * * %* * * * 


punch press operations, are made 
completed. 
x k * 


SECOND service section is 

that for spool inspection, clean- 
ing and repair. Approximately 4,- 
000 spools per day must pass 
through here on their return from 
customers. Some require almost no 
attention while others must be al- 
most completely rebuilt or else 
scrapped. In order to minimize 
handling and to expedite the flow, 
conveyor lines are set up to carry 
the spools past cleaning, brushing, 
repairing and pressing equipment, 
and the corresponding operations 
are performed as needed. 


ee. Se 


NOTHER section of the floor 

is devoted to a chemical lab- 
oratory and to a development area 
with test ovens, etc., wherein is 
done much of the specific develop- 
ment and application work not 
handled by the company’s more 
extensive general laboratories. 


Pe ee 


Figure 12—Some of the vertical machines for the serving of large wire. 


TILL another section includes 

the various physical, electrical, 
and chemical test facilities re- 
quired for the thorough quality in- 
spection of wire samples. So far 
no mention has been made of in- 
spection, and it may be well to say 
that the emphasis is largely on 
constant process inspection, feel- 
ing that it is the best assurance 
that quality exists throughout a 
spool and not just at the outside 
layer which is the only accessible 
portion. There are certain tests, 
however, which cannot readily be 
made in processing and which re- 
quire sampling, and it is for these 
that the inspection facilities are 
made especially adequate. 


NOK OR 


HIS, in a few words, is a de- 

scription of the Fort Wayne 
Wire Plant of the General Electric 
Co. Laid out for straight line flow 
and easy material handling, and 
provided with the latest equip- 
ment in a modern building, it ex- 
emplifies the intention to make on 
a large scale the best possible wire. 
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Guide. 


300 MAIN STREET 





Have you considered joining the Wire Association? 


$15.00 a year, which includes a subscription to WIRE & WIRE PRODUCTS and a copy of the Annual Buyers 


TO WIRE MILL MEN 


You are cordially invited to become a member. 


THE WIRE ASSOCIATION 


Dues are 


STAMFORD, CONN. 
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Processing of Stainless Steel Wire 





HE production of stainless steel 

wire in this country has a short 
history in comparison with steel 
and non-ferrous metals, and al- 
though it was introduced com- 
mercially in this country in the 
early twenties, it was some years 
before stainless steel became of 
sufficient importance to get sepa- 
rate classification by the Iron and 
Steel Institute. The first figures 
on production were published in 
1929, which indicated that 49,000 
tons in all forms were produced 
that year. It was not until 1935 
that figures on the production of 
stainless steel wire were available 
which listed production as 5,000 
tons. Over the intervening years 
the production of stainless steel has 
erown steadily and last year the 
iotal production was reported to 
be 611,756 tons, of which 14,380 
tons were in the form of wire. 


tf ee 


TAINLESS steel brought many 
new problems to the wire 
drawer, but over the years most of 
the basic problems have _ been 
solved and now the drawing of 
stainless is not a serious problem 





Fig. 1—Three types of defects, checks, seams and over-fills, 
on the surface of hot rolled stainless rods. 


By Stanley P. Watkins 


Market Development Division 
Armco Steel Corp., Baltimore, Md. 


A description of some recent ad- 
vances in the manufacturing tech- 
niques for stainless steel wire which 
have been developed as a result 


of customer demand. 
CT ER 


in most wire mills. However, as 
with most materials, as advance- 
ments are made in manufacturing 
techniques customers tend to tight- 
en specifications to the point 
where it is a real problem to satisfy 
their requirements. A case in point 
is the development of electropolish- 
ing methods for imparting a bright 
finish to fabricated wire products. 
Prior to the introduction of this 
process, the only practical way to 
secure a bright finish on wire prod- 
ucts was by mechanical means such 
as grinding and buffing. Light 
seams and pits on the surface of 
the wire can be generally removed 
by mechanical means but electro- 
polishing accentuates such surface 
defects to a surprising degree. 
Since electropolishing is a cheap 
and convenient method for finish- 
ing fabricated wire products such 
as shelves and baskets, fabricators 
were no longer satisfied with wire 


having minor surface defects but 
demanded wire which after electro- 
pclishing was uniformly of high 
lustre and free of surface defects. 
This imposed severe problems 
in drawing and processing stain- 
less steel wire which have not 
been entirely solved. 
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HE quality of finished stainless 

“steel wire depends to a great 
extent on the quality of the hot 
rolled rod. This is especially true 
in regard to surface finish. The 
carbon steel rod mills by the use 
of continuous mills with multiple 


stranding and _ high finishing 
speeds have increased tonnage 


rates, the stainless and alloy mills, 
with some exceptions, have con- 
tinued to produce rods on hand 
type mills. This type mill has the 
basic disadvantage of low finishing 
speeds, long loops and little speed 
flexibility, with attendant low pro- 
duction rates. Since there are over 
50 grades of stainiess in regular 
commercial production, the rolling 
of stainless rods is a compromise, 
at best, as each grade has its hot 
working peculiarities which obvi- 



































which occur Fig. 
* * from stainless wire. 
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a high finish on products fabricated 


As illustrated, it removes all scale and discoloration 
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i gil of modern rod mill designed especially for rolling stainless 
stee a * +d * * * * ak 4 * a 


ously can’t be accommodated by 
any one mill. All the stainless 
grades have in common the tend- 
ency to “pick-up” on roll guides 
and repeaters which results in 
scratched rods. In addition, they 
are not “free” scaling like carbon 
steel and careful heating of billets 
is necessary to prevent the forma- 
tion of heavy scale which may be 
rolled into the surface and result 
in a rough and pitted surface. 


K kK * 


N the last year a new rod mill 

went into operation in Baltimore 
which was designed to roll stain- 
less steel rods exclusively. At pres- 
ent this mill is successfully rolling 
all the standard grades of stainless 
as well as many special grades into 
We", 3”, 14” and #5 rods weigh- 


ing from 375 to 250# at production 





Fig. 4—Pit annealing of stainless steel wire. 


rates of 8.5 to 6 tons per hour. The 
temperature drop from billet to 
finished rod is important with 
stainless as some grades require 
rolling in a rather narrow tem- 
perature range for best results. In 
this particular mill a 4” square 
billet weighing 250/265# is rolled 
to 14” rd. in an average elapsed 
time of 2 minutes and 18 seconds. 
Such a billet of 18-8 stainless tak- 
en from the heating furnace at 
2150/2200° F. will finish into 44” 
rd. at approximately 1725°F. Re- 
lated to drop in temperature of the 
entire rod, is the problem of varia- 
tion of temperature from end to 
end of each coil which influences 
uniformity of gauge and physical 
properties. 
x ok 


Fig. 3—Salt bath furnace for annealing stainless steel wire. 


LTHOUGH this mill is highly 
mechanized, rods produced are 
singularly free from guide and re- 
peater scratches, and _ tolerances 
are regularly held to a variation 
of .004” in gauge from end to end 
of coil. 
k ke 
A’ mentioned above, there are 
over 50 grades of stainless in 
regular production, but the bulk 
of stainless steel wire is produced 
in only 7 grades: chromium-nickel 
Types 302, 304, 308 and 316, chro- 
mium Types 410, 430 and 420. Each 
of these grades has its peculiar and 
individual properties which must 
be taken into consideration in pro- 
cessing rods into finished wire. 





* * Fig. 5—Car type furnace for annealing stainless steel coils. 
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Threading hook into rod in horizontal position. 


100 or mere different sizes and 
alloys can be easily stored 
and reached in a warehouse 
with this new grab and carrier. 


Every stack is visible to the 


crane operator and can be 
reached at a moment's notice. 





Hoisting and turning to vertical Position. 





WIRE 
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Cleveland Tramrail Development 
Enables Compact Vertical Piling 


Rod and wire can be stored in closely spaced vertical 
piles 20 or more feet high. Separation of various sizes 
and alloys can be easily maintained. Warehouse stor- 
age capacity can be increased approximately 25%. 


These and other features are made possible by a new 
Vertical Stacking Hairpin Hook and Carrier developed 
by Cleveland Tramrail—the greatest advancement in 
materials handling for the Wire and Rod Industry since 
the introduction of the original hairpin hook carrier 
(also a Cleveland Tramrail development) 25 years ago. 


The new vertical stacking hook will handle 10 stand- 
ard coils of 330 lbs. each, or 3300 lbs. total, at a time, 
picking them from horizontal position on the floor or 
in gondola car and placing them in vertical piles 
supported by floor posts. The hook will also lift the 
coils from the vertical piles and place them into a 
horizontal position. 


The grab mechanism is actuated by a built-in 
hydraulic pump which causes a spreader plate to ex- 
pand or retract. In the expdnded position, sufficient 
pressure is exerted against the inside diameter of the 
coils to hold them firmly during handling. 


The first installation of the equipment has just been 
completed. It is in a building with a truss height of 40 
feet. Rod will be stored to a height of 22 feet. 


All motions of overhead carrier or crane and the hook 
are controlled from the crane operator's cab. If desired, 
the operator can maintain records in his crane cab of 
entries and withdrawals and thus keep a perpetual 
record of rod or wire in the warehouse. 


Let our engineers give you the details on how this 
outstanding development can improve your plant effi- 
ciency and cut costs. 


CLEVELAND TRAMRAIL DIVISION 


THE CLEVELAND CRANE & ENGINEERING CO. 


92\4 EAST 2887h ST. 


WICKLIFFE O10 
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Spotting load over storage supports. 


Lowering and placing into storage. 
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Fig. 6—Bright annealing furnace of strand annealing stainless steel wire. 


N rolling the chromium-nickel 

types from billets to rods, a gen- 
erally higher temperature is em- 
ployed (2200° F.) than is used with 
chromium types which are heated 
no higher than 2050° F. The 
chromium grades are susceptible 
to grain growth at elevated tem- 
peratures as well as scaling heavily 
so it is desirable to roll these 
grades at as low a temperature as 
feasible. 

xk *& * 


HE chromium-nickel types and 

chromium Types 410 and 430 
rods can be air cooled from the hot 
mill, but Type 420 and similar high 
hardenability grades should be 
slow cooled from the mill to pre- 
vent thermal cracking. With such 
grades the best practice is trans- 
fer immediately after rolling to 
a furnace held at 1525/1550° F. 


Fig. 8—Modern pickling room for descaling stainless steel coils. 


920 


and soak for 2 to 3 hours, and 
slow cool to under 300° F. 
After rolling, rods are annealed, 
pickled, and inspected before fur- 
ther processing. 


es 


NNEALING of the chromium- 

nickel grades is generally car- 
ried out in car or rotary type fur- 
naces so constructed that the car 
hearth can be readily removed and 
the load quickly quenched in water. 
Rapid cooling is necessary in order 
to obtain maximum ductility and 
retain carbon in solution. The heat- 
ing cycle naturally varies with the 
load and type of furnace. A tem- 
perature of 1850/1900° F. for % 
hr. soak is generally used for an- 
nealing the chromium-nickel types. 
The average hardness of annealed 
rods is Rockwell B-78/83, which is 


Fig. 7—Bright annealing furnace for small diameter wire. 


adequate for cold drawing. Salt 
bath furnaces can be used for an- 
nealing 18-8 stainless, and in this 
type furnace the annealing cycle 
is short in comparison with the 
car or rotary furnaces. Salt bath 
furnaces do not appreciably scale 
the surface, but must be carefully 
controlled and rectified in order to 
prevent pitting. Experience has 
shown that maintenance of a 
slightly oxidizing atmosphere (5 
to 10% excess air) is more desir- 
able than a reducing atmosphere. 
It seems desirable in annealing 
stainless to slightly oxidize the 
surface as quickly as possible as 
such a film tends to protect the 
surface from pitting, a condition 
sometimes encountered when an- 
nealing is carried out under re- 
ducing conditions. Also, the scale 


Fig. 9—Sodium hydride bath used for descaling stainless steel wire. 
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Fig. 10—Washing descaled coils with high pressure water 


formed under oxidizing conditions 
is easier to remove by pickling. 


x TX 


HE chromium grades are an- 

nealed at 1500/1525° F. which 
is somewhat lower than used for 
the chromium-nickel types. Most 
any type of furnace can be used, 
and in practice car type, pit type 
and salt bath are generally used. 
Air cooling from the annealing heat 
is general practice, although water 
quenching is permissible with 
types 410 and 430. The annealed 
hardness depends on the grade, 
ranging from Rockwell 77/83 in 





Lo ee HR 


hose. 


the case of Type 430 to B-90 for 
Type 420. 
x ke * 


FTER annealing it is necessary 
to remove heat treating scale 
from the rods by pickling and pre- 
pare the surface for cold drawing 
if they are to be processed to a 
smaller size. 
xk k * 


HE pickling of stainless is dif- 
ficult in comparison with car- 
bon steel, as the scale is tightly 
adherent and the base metal is in- 
herently resistant to acid attack. 
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These conditions are not conau- 
cive to easy or rapid pickling. Also, 
some grades are more readily at- 
tacked by acid pickling solution so 
that it is a difficult job to main- 
tain a solution which will do an ac- 
ceptable job on all grades of stain- 
less. Many solutions have been pro- 
posed and used for pickling stain- 
less, but at present most producers 
are using a basic acid method con- 
sisting of a sulphuric acid bath 
(5-10%) plus an inhibitor (1-2%) 
at a temperature of 140° F. and 
a nitric acid (3-5%)-hydrofluoric 
acid (14-1%) at room temperature. 
In practice, coils are immersed in 
the sulphuric acid bath for 15-30 
minutes, depending on the grade, 
and then washed with pressure 
hose, then immersed in nitric-hy- 
drofluoric acid bath for 5-20 min- 
utes, followed by thorough wash- 
ing. Careful supervision and main- 
tenance of baths are necessary to 
prevent “pickle burning” or pit- 
ting, especially of the chromium 
grades, which are more susceptible 
than the chromium-nickel types. 


Re 


N recent years several new 
methods for pickling the stain- 
less steels have been introduced, 
which employ molten salt baths 
(700/900° F.) supplemented by 
short acid dips. Two such methods 
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Chart A—Effect of cold drawing 
12% chromium stainless steel. 


on tensile properties of annealed 
* * # * * * 
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Percent Reduction of Area 


Chart B—Effect of cold drawing on tensile properties of annealed 17% 
chromium stainless steel. * . * * * * * 


OCTOBER, 1949 


921 

















are the duPont Sodium Hydride 
bath and the Hooker salt bath. 
Both methods have been in use for 
some years and have proven most 
satisfactory for de-scaling all stain- 
less grades. They are characterized 
by ability to remove scale with 
practically no metal loss and no 
danger of pitting, plus a short pick- 
ling cycle. A typical cycle for pick- 
ling 18-8 stainless coils is as fol- 
lows 
1) 15 min. in salt bath 
2) Water quench 
2) Pressure wash 
4) 10 min. in 10% 
bath at 140°F 
5) Pressure wash 
6) 15 min. in nitric (5%) -hydro- 
fluoric (1%) acid bath at room 
temperature 
7) Pressure wash 


sulphuric acid 


Kx « *® 


HE same practice is followed 

in de-sealing the chromium 
grades except that the time in acid 
baths is generally halved. 


x *&* * 


a annealing and pickling 
coils are carefully inspected for 
defects such as seams, checks, laps 
and over-fills. When possible such 
defects are removed by grinding. 
After inspection satisfactory coils 


are released for further process- 
ing. 
~ *& * 








Fig. 11—Leading of stainless steel coils. * 
N order to take heavy drafts on 
stainless, it is necessary that the 

surface be coated with a metallic 

or other material having low anti- 
friction and galling properties. Up 
to the present time lead has been 
the most satisfactory coating for 
the roughing drafts, although other 
materials have been used with suc- 
cess. The first drafts are usually 
quite heavy, and the per cent re- 
duction depends on the grade be- 


ing drawn. For example, it is 
general practice to reduce 14” 


diameter, Type 430 (17% Chrome) 


and Type 302 (18-8) to .110” 
diameter in 6 drafts, a total of 
80.5% reduction. It is not possible 


to take such heavy drafts between 


process anneals with the higher 
carbon chromium grades, such as 
Type 420. It is universal practice 
to use carbide dies for drawing 
stainless wire, especially in sizes 
above about .030”, and a die room 
suitably equipped for dressing and 
polishing dies is an essential part 
of a wire mill. The design of dies 
for drawing stainless is quite im- 
portant, and the general practice is 
to keep the bearing as short as 
possible and the approach angle 
from 12° to 16°, depending on die 
size, and back relief 30°. Dies must 
be highly polished and free of im- 
perfections, as stainless is easily 
scratched and “picks-up” on dies 
readily. The speed of drawing 
varies with the draft and also the 
grade, but roughing drafts on 
Types 430 and 302 can be as high 
s 300 feet per minute. In the in- 
termediate and smaller sizes where 
the drafts are lighter speeds as 
high as 550 feet per minute are 
possible and feasible. Much higher 
speeds are possible in drawing fine 
wire with diamond dies. To reduce 
handling and drawing costs, it is 
customary practice to weld small 
coils together by the electric resist- 
ance method. This should be done 
in the annealed rods, as many users 
object to welds when made in the 
near finished or finished size. The 
chromium-nickel grades resistance 
weld without difficulty, but the 
welding of the chromium grades 
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Chart C—Effect of nickel content on the work hardening rate and 
tensile properties of cold drawn 17-7 stainless steel * a ' 
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Chart D—Effect of nickel on the work hardening rate and tensile prop- 
erties of cold drawn 18-8 stainless steel. 
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See 


Fig. 12—Liming stainless steel coils prior 


presents more of a problem. The 
non-hardenable chromium grades 
such as Type 430 weld easily 
encugh but the welds are apt to 
be brittle and tend to break when 
passing through the die. Owing to 
the air hardening characteristics 
of hardenable chromium grades, 
they are not generally resistance 
welded to increase coil weights. 


an: Tee 3 


TYPICAL processing set-up 
for .045” diameter annealed 
Type 430 wire, starting with 14” 
hot rolled rods, is outlined below: 


4” hot rolled rod 

Anneal, pickle, coat 

Rough to .115” diameter in 6 passes 
(79% reduction) 

Strip (if lead coated), process an- 
neal (1400/1425° F 2 hrs.), pickle, 
coat 

Rough to .045” diameter in 7 passes 





Fig. 14—Centerless grinding of rods 


to cold drawing. 


straightened 


(84.5% reduction) 

Strip 

Bright anneal (1450°F—50 ft. per 
min.) 


Re, Re 


HE practice for Type 302 in the 

same size is quite similar, ex- 
cept that the process anneal is car- 
ried out at 1900°F. if done in other 
than bright annealing furnace, and 
in this furnace at 2000° F. at speed 
cf about 40 ft. per min. and rapidly 
cooled. The hardenable chromium 
grades require a longer heating 
cycle than the other stainless 
grades and slow cooling is neces- 
sary to secure best ductility. 


k ok 
F lead is used for drawing lubri- 
cant, it is extremely important 

that it be removed entirely before 

wire is process annealed. If lead 





Fig. 15—Medern 
stainless steel 


from coils. 


wire. 


Fig. 15—Electroplating ccpper on 


high z 





stainless stecl wire. 


is not completely removed, it will 
often cause pitting of the surface 
during annealing. Stripping is ac- 
complished by treating in a 5-10% 
bath of nitric acid at 140/150° 
F. for about 15 minutes. To test 
for completeness of lead removal, 
a dilute solution of sodium di- 
chromate is sprayed on coils and 
if lead is present on the surface a 
yellow precipitate will form which 
indicates incomplete removal of 
lead. 
* ok Ok 


WING to the tendency for 
stainless to “pick-up” on dies, 
it is necessary to coat the surface 
with a lubricant which has good 
covering power and will not break 
down under heat and compression 
when passing through the drawing 
(Please turn to page 968) 





speed tandem draw bench for cold drawing 
* a * a * % 
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The Nylon Coating of Wire 


ECAUSE of the many desirable 

electrical and physical proper- 
ties nylon possesses, this material, 
in the past several years, has 
come to play an important role in 
the eleetrical insulated wire indus- 
try. It has, in many instances, re- 
placed other types of jacketing 
materials for the heavier cables 
and, on the smaller cables, has 
made heavy inroads on the syn- 
thetic and orthodox type of wire 
enamels. 


i OE 


HE increased use of this mate- 

rial is most important in the 
general fields of fine magnet wires 
for radio and television, for stator 
winding of fractional horsepower 
motors and as an abrasion resist- 
ant casing which is applied to poly- 
ethylene or _ polyvinyl chloride 
jacketed conductors. 


x &* * 


ECAUSE of its wide acceptance 

by the wire industry, due to 

such flexibility, it might be impor- 
tant to define the term “nylon.” 


x &* * 


ASICALLY, the term “nylon” 

is a generic term for any long 
chain polymeric amide which has 
recurring amide groups as an in- 
tegral part of the main polymeric 
chain. These molecular groups are 
capable of being formed into a fila- 
ment in which the structural mo- 
lecular elements are oriented in the 
direction of the axis of the drawn 
or the extruded material. 


x ie x 


CTUALLY, this definition, in 
its strictest sense, covers only 
those phases of the material which 
are of interest to a chemical engi- 
neer. The simple definition does not 
cover the versatility of this mate- 


By C. A. Litzler, Chief Engineer 


Industrial Ovens, Inc. 
Cleveland, Ohio 


A discussion of the methods and 
equipment required in the appli- 
cation of nylon dielectric coatings 
in the manufacture of electric con- 
ductors, prepared for presenta- 
tion at the Wire Association Con- 
vention October, 1949. 





rial as an insulator and, naturally, 
this fact is of direct interest to the 
cable engineer or the wire mill 
executive. 
x &k * ; 
OWEVER, the cable engineer 
is very much interested in the 
physical properties of nylon. Its 
principal physical property is its 
abrasion resisting capacity. As 
such, it is superior to polyethylene 
and polyvinyl chloride and, because 
of that fact, nylon is often used 
as a sheathing material on previ- 
ously jacketed polyethylene or 
polyvinyl chloride cables or wires. 
It has excellent resistance to abra- 
sion in any single direction and in 
this resistance, it is more suitable, 
in many instances, than neoprene, 
rubber or the more simple cotton 
or fibrous braid with lacquer coat- 


ing. 
k ok ok 


LECTRICALLY, it has a dielec- 
tric strength of 1500 volts per 
mil of thickness, which compares 
to PVC dielectric constant of 375 
volts per mil and polyethylene di- 
electric constant of 420 volts per 
mil. Thus, we can see that nylon 
is 4 times superior to PVC and 3.6 
times superior to polyethylene. 
These two latter being the more 
common thermoplastic jacketing 
materials. 
k ok 


N radio and television hookup 

wire, its principal benefit is the 
ease of soldering lugs and connec- 
tions to the ends of these wires 
without mechanical stripping. In 
similar instances, polyvinyl chlo- 
ride or polyethylene break down 


thermally, due to the heat of the 
soldering iron, and, therefore, they 
require mechanical stripping plus 
extreme care in the soldering of 
connections. 

k ok * 


FTER the polymerization of 
the nylon molecule has oc- 
curred, nylon is resistive to most 
commercial chemical _ solvents. 
There are some exceptions to this 
particular quality, the most notice- 
able ones being the Phenol group, 
Crysylic Acids and Formic Acids 
and some mineral acids; the prin- 
cipal one being Sulphuric Acid. 


x xk  * 


ESIDES presenting other ad- 
vantageous physical charac- 
teristics, nylon has the added ben- 
efit of simple applications to wire 
or cable. The two most common 
methods of application are the so- 
lution method and the hot melt or 
extrusion method. 


x «* '* 


The Solution Method of Nylon 
Application 


HE solution method, as_ its 

name implies, is one in which 
the nylon is dispersed in a liquid 
solvent, principally Crysylic Acid, 
and in the liquid state, it is applied 
to bare wire. This particular op- 
eration is, however, confined to the 
relatively small diameter wires ex- 
tending from the neighborhood of 
12 gauge on up to as fine as 40 
gauge. 

xk wk * 


ATURALLY, the equipment 
essentially consists of the wire 
handling equipment, the dipping 
equipment and the solvent evapo- 
rating and nylon polymerizing 
equipment. In this type of applica- 
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tion, the solvent is used only as 
the vehicle of the material and, as 
such, must be evaporated before or 
simultaneously with the polymer- 
izing operation. Actually, the use 
of these relatively expensive sol- 
vents contributes to the overall 
cost of nylon coating but the solu- 
tion method presents other offset- 
ting factors when considered as a 
method of application in direct 
comparison to the hot melt method. 


GANG LE TOFF 







x * * 


N the solution method, equip- 

ment that is somewhat similar to 
conventional enameling equipment 
is used. As such, relatively large 
numbers of ends of wires are han- 
dled in the system at a processing 
speed appreciably less than that 
of the same wire sizes when the 
nylon is applied by the extrusion 
method. 


Fig. 1 


CONTINUOUS ANNEALER, 
6EEND GANG TAKEUP 


CAPSTAN 


x *k * 


OWEVER, there are distinct 


advantages to both systems 
and the principal advantage of the 


TYPICAL NYLON SOLUTIONING ARRANGEMENT 





solution method is the control of ri v : 

solids and thinness of coat which ” on : zy J 

can be applied. Usually, in nylon 9 x 22 az 

coating of, let us say, .002” to .004” 4% = 

in total thickness, it is possible to oR 

apply individual coats at the ap- Complete Tower and Preannealer Assembly for Fine Wire Nylon Coating. ’ * 


proximate thickness of 14 mil per 
coat. Thus, on a six coat applica- 
tion, approximately .003” of nylon 
is deposited on the wire. The prin- 
cipal reason for using the solution 
method is to obtain thinner coats Ble 
on finer wires than it would be | 
practical to apply by an extrusion 
method. 


-ADIJUSTABLE 
CIE HOLDER 
-DRAIN TO SUMP 
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ECAUSE the speeds are ap- 
proximately one twentieth of 
the speeds of extrusion method, it 
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is possible to handle wires of very “eee Z 
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fine gauge without danger of a. a : Ww Oleo 
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SSENTIALLY, the solutioning ee a 
method consists of the same i 
general type of equipment that is 
used for the application of conven- | 
tional and _ synthetic enamels. Le / 
There are a certain few modifica- 
tions as to temperature and the 
basic application method as com- 
pared to the conventional enamel 
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and these particular differences 


will be mentioned later. 
x *k * 


HE greatest difference is in the 

application system. In the ap- 
plication system, in conventional! 
enamel, the dip and flow method is 
satisfactory. However, in the ny- 
lon method, due to the viscosity 
of the nylon as applied in the solu- 
tion method, sizing dies are not 
only advantageous but also desir- 
able from the standpoint of coat- 
ing control buildup. By the actual 
careful drilling of the die orifice in 
relation to the wire diameter, it is 
possible’ to very accurately control 
the buildup per pass. The solu- 
tioning methods, apply either four, 
six or eight total coats on the wire. 
By variation in the numbers of 
coats and on the thickness per 
coat, accurate size control cf the 
total diameter buildup can be es- 


tablished. 
x wk 


IRES that are quite suitable 


for the solution coating 
would be wires extending from, 


let us say, 18 gauge AWG to 44 
gauge AWG. Anyone of these par- 
ticular wires coated with the usual 
thin amount of nylon coating are 
efficiently handled by the solution 
equipment. 


x ke * 
TYPICAL example of a ny- 
lon solution wire coating 


system is shown in Figure 1. You 
will notice that the following 
equipment is shown in this ar- 
rangement: 

1) Letoff Stands. 

2) Continuous Wire Preannealers. 

3) The Application System. 

1) The Evaporating and Polymer- 

izing Furnace. 
5) The Cooling Zone. 
6) The Gang Takeup. 


x k * 


The Letoff Stands or Supply Reel 
Stands 


Y the solution method, maxi- 
mum economy is gained by 
the use of a relatively large num- 
ber of ends of wire. Some installa- 
tions extend from six through 
twelve to even twenty-four ends, 
depending upon the size of the 
wire involved and the number of 
coats. Because of the wide num- 
bers of ends that are normally em- 
ployed in this system and because 
of the relatively small size of fine 
wire spools, a conventional enam- 
eling type of supply spool stand 
is usually used. 


x « * 


N the fine spool sizes, very ac- 

curate tension controls must 
be provided in order to prevent 
possible snarling of the wire or 
breaking of the wire in the case 
of wire kinks or entanglements. 
The stand shown in the illustra- 
tion is a typical twelve spool letoff 
stand. A good gang type letoff 
stand, suitable for conventional 
enameling, is suitable for nylon 
coating. 

k ok 


In-Process Preannealers 


ECAUSE some wire mills are 
not equipped with furnace 


type annealers, or because of the 
impossibility of purchasing satis- 
factory annealed soft copper wire, 
it is advisable that a continuous 
wire preannealer be installed in the 
system prior to nylon coating. The 
particular preannealer shown in 
Figure 2 is specifically designed 
for handling twelve ends of num- 
ber 20 gauge wire continuously. 
In its operation, it operates within 
the temperature range of 1200 to 
1300 degrees fahrenheit and pro- 
vides a non-oxidizing atmosphere. 





Fig. 2 
Twelve End Continueus Preannealer for Solution Coating. 
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Superheated steam or a regular 
non-oxidizing atmosphere gas is 
used. 

* *k 


HE principal purpose of show- 

ing this preannealer is to ex- 
plain its relative position in the 
process. Depending on the process 
wire speed, the annealer will be 
of varying lengths. The primary 
consideration in the selection of 
a preannealer is that it has an ade- 
quate capacity to bring the wire 
past the critical annealing temper- 
ature within the time that the 
wire is in the high-temperature 
zone. The annealer can be posi- 
tioned in various manners, the one 
shown being suitable for most sit- 
uations. 

* ok 


Applicator System 


HERE are several different 
methods of the application of 
quid nylon to the wire itself but, 
after due deliberation, this par- 
ticular cne was selected. 
tk ok 


IGURE 38 shows a cross-section 
view of an efficient system for 
the metered application of the 
liquid nylon on the wire. It con- 
sists, essentially, of the necessary 


filtering viscosity control and 
pumping system (not shown) 
which delivers the prepared nylon 
solution through the metering 


valve and into the top applicator 
tank. This applicator tank is pro- 
vided with adjustable level control 
and the necessary clearance slots 
for the wire to pass through. In 
operation, the level control is posi- 
tioned slightly above the bottom 
of the slot so that there is a bank 
cf liquid nylon always available 
for contacting the wire which 
passes through the slots and the 
nylon bank, as indicated. The ve- 
locity of the wire and the viscosity 
of the wire usually prevent the 
flow of nylon through the work 
slots. The amount of nylon 
pumped into this upper trough is 
metered by the needle valve in 
the pressure line. Excess solution 
pours either through this slot or 
through the overflow into the col- 
lector pan beneath. 
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HE collector pan is connected 

to the nylon reservoir filtering 
and pumping system. After it ap- 
plies itself to the wire, the nylon 
is carried vertically upward by the 
velocity of the wire, then through 
the floating sizing dies, quite sim- 
ilar to the cable lacquering dies. 
These dies are mounted on die 
plate holders which are so con- 
structed that the die is free to 
float about the centerline of the 
wire. 
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DJUSTMENT, to compensate 
for viscosity of nylons, is al- 
lowed by adjusting the die and the 
die holders on adjustably raisable 
and lowerable mountings. The 
heavier the nylon solution, the 
higher the die is mounted away 
from the application tank. With 
this adjustable feature, the same 
basic system of applications can be 
used with various solvent and ny- 
lon solutions as well as various 
other types of conventional or syn- 
thetic enamels. By the simple ex- 
pediency of die positioning, and 
several other adjustments, a very 
flexible combination system of so- 
lution coating for nylon or enam- 
els is possible. 
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The Polymerizing Furnace 


N conventional enameling, as 

well as nylon coating, high tem- 
perature evaporating and polymer- 
izing furnaces are used. In the 
normal operating temperature 
range, they run in the neighbor- 
hood of 600° to 700° F. for nylon. 
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HESE furnaces generally are 

of the vertical type, completely 
insulated with refractory brick 
backed up by a suitable insulating 
material. This entire structure is 
contained in a structural frame- 
work which is rigid enough to pre- 
vent extraneous vibrations from 
reaching the system and thereby 
throwing minute vibrations into 
the wire traveling through the 
system. 
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HE unit shown in Figure 1 is 
electrically heated. The heat 
energy is applied directly by a 


combination of radiant and convec- 
tion heating methods. The radiant 
heating is brought about by the 
direct radiation from the electrical 
elements to which the wire is ex- 
posed. As these elements operate 
at face temperatures of approxi- 
mately 900° to 1200° F., most of 
the heating of the wire is by direct 
radiation. As in the case of any 
tower, furnace or oven installation, 
the convection chimney affect is 
partly responsible for the transfer 
of heat to the wire. 
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N a system of this type, espe- 

cially those handling fine wire, 
the convection currents should be 
held to a reasonable minimum be- 
cause of the movement and vibra- 
tions that would be produced in 
the wire by these convection cur- 
rents. These vibrations in the wire 
result in ridges in the coating and 
should be prevented if at all pos- 
sible. 
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- discussing the furnace design 

and construction, it is necessary 
that care be taken to prevent the 
application of too much heat to 
the wire at the entry end of the 
furnace. If heat is applied at too 
great a rate to the wire, the en- 
trapped solvents are _ liberated 
from the solution too quickly. This 
produces pitted wire or complete 
breaks in the coating itself. In 
normal operation, there is a grad- 
ual rise in the wire temperature 
from the entering slot in the bot- 
tom of the furnace to a point ap- 
proximately one-third of the entire 
height of the tower. It has been 
found, from experience, that if 
this temperature gradation is cor- 
rect pitting of the nylon surfaces 
never occurs. 
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The Cooling Zone 


ECAUSE the material is ther- 

mo-setting, it is important 
that as much of the residual heat 
be removed from the nylon and 
the copper conductor before it is 
passed over any sheaves. If the 
wire is not sufficiently cooled, the 
nylon coating picks off onto the 
sheaves, resulting, of course, in 
imperfect coating of the wire. In 
order to prevent the occurrence of 





such conditions, convection cooling 
systems are used. They consist 
essentially of a high velocity jet 
system employing the convection 
cooling air passing in a counter- 
flow direction to the passage of the 
wire. Also, it is important to re- 
duce the temperature of the wire 
before the application of the next 
coat to prevent preliminary thick- 
ening of the nylon before the wire 
and the excess solution passes into 
the die. 
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Gang Takeup 


ECAUSE the problem here, at 
this point, is again similar to 
the conventional enameling prob- 
lem, a gang takeup of sufficient 
number of ends is usually suffi- 
cient. Like any other wire coat- 
ing process, it is indeed important 
that the capstan propelling the 
wire be absolutely smooth in its 
propulsion. Usually in this solu- 
tion method, because of the ex- 
treme thinness of coat, pulsations 
developed by a jerkily operated 
capstan can react on the wire and 
set up a harmonic o~ the wire in 
the system and dev .op a series 
of concentric rings in the coating. 
Inasmuch as this gang takeup is 
a conventional operation, there is 
nothing further that needs to be 
said about it here. 
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General 


N the overall consideration of the 

solution method, its principal 
advantages can be stated as fol- 
lows: 

1) It can be used to apply relatively 
thin coats of nylon to the wire. 

2) Nylon applied by the solution 
method adheres more tenaciously 
to the copper conductor. 

3) Dip and flow can be used on very 
fine wire sizes without excessive 
production or scrap loss. 

4) Relatively smaller amounts of 
floor space are required for this 
method as compared to the ex- 
trusion method. 


kk 
HESE principal advantages are 
especially important if the pro- 
ducer of nylon wire is particularly 
interested in small wire gauges. 
It could almost be said that this 
type of application has its most 
advantageous operations in wire 

sizes cver 18 gauge. 

Ss ES. 





OCTOBER, 1949 


927 








THE 


- tye only (aa Crandlord 


WIRE DRAWING 


ESIGNERS AND 
BUILDERS to the 
Steel, Non-Fer- 
rous and Chemi- 
cal Industries 





os 





UNIT SIZES 
#30 
#22 


- #16 


#12 


BLOCK DIAMETERS 
26".30" -36" 
16".22".26" 
12". 16"-22" 

8". 12"- 16" 






























MACHINE designed for COMPLETE VERSATILITY: 


rs 2 f W. el 7, / { i 
§? 7 ° tte Oe B amit Ra 
a | st , > a w. i 
3 é ex \ Pie oS 







Bi 


Oo 
N 






i 









an 
/‘Z \ w 
A e. Ef 
OF (4Za~ 
JG Z \ ~ 
\ Z —Y “Ce 
oy Zz! eZ 
Ke 
\ 2 oe 







= 
\\ 





built for safe, efficient production of 

FERROUS and NON-FERROUS WIRES 
utilizing either DRY or WET 

DRAWING LUBRICANTS 





te 


THE AETNA-STANDARD ENGINEERING COMPANY 
YOUNGSTOWN, OHIO 


ASSOCIATED COMPANIES: 
HEAD, WRIGHTSON & COMPANY, LTD., THORNABY-ON-TEES, ENGLAND 
AETNA-STANDARD ENGINEERING COMPANY, LTD., TORONTO, ONTARIO, CANADA 


The Hot Melt or Extrusion 
Method 


HE hot melt or extrusion meth- 
ila, od of applying nylon is princi- 
ee pally used to cover the heavier 
/ we bare wires and is the standard 
method for jacketing large wires 
and cables. 
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N its basic principles, it differs 
/ {+} appreciably from the _ solution 

4 method, not only in the operation 
7 | itself but, naturally, in the equip- 
f | ment required to perform this op- 
eration. 
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HE principal differences in the 


1 | two methods are as follows: 

“| aR 1 1) In the hot melt system, the 
> ae nylon is applied hot to the con- 
= : ductor. In the solution method, it 

is applied cold to the conductor. 

2) The hot melt system requires 

after-cooling to solidify the coat, 
while the solution method uses 
the heat to evaporate the solvent 
ie ~4 { and polymerize the nylon mate- 
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rial. 

3) The hot melt method uses nylon 
in granular form which is then 
changed to a semi-fluid state in 
the extrusion machine. The 
solution method uses solvents as 
the vehicle for the nylon. 

1) Adaptations of plastic extrusion 
equipment are used to apply hot 
melt nylon while enameling type 
tower equipment is used for the 
solution method. 


x *k * 
HE extrusion method is used 
on wire or cable sizes extend- 
ing from the large diameter jack- 
eted types of multiple conductor 
cable to approximately 24 gauge 
single copper conductor. The wall 
thicknesses may vary from .010” 
| l| thick to .050” or .060” thick, de- 
i) pending upon the specifications the 
cable is to meet with respect to - 
electrical strength and abrasive re- 
sistance or other factors. The op- 
erating speed range for the normal 
extrusion operation runs approxi- 
mately from 200 feet per minute 

to 2000 feet per minute. 
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IKE any other extrusion opera- 
tion, the wire speed depends 
directly upon the nylon wall thick- 
ness, the wire diameter, the extru- 
sion machine delivery capacity in 
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z | pounds of material. Heavier cable 
: jacketing operations may go down 
uw to as low as fifty feet per minute, 
oe depending upon these same factors. 
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TYPICAL nylon extrusion 

system for this general wire 
range is shown in Figure 4. This 
particular system has been selected 
from many installations because 
of its very efficient arrangement of 
basic equipment and the many de- 
sirable features that have been de- 
signed into it. 


Kk KO 


HIS complete system is driven 

by a complete range drive, in- 
cluding a variable voltage drive 
for the main wire speed at all of 
the driven components and hy- 
draulically controlled transmis- 
sions for the reel synchronization. 
It also includes a synchronously 
driven wire letoff stand. The entire 
line throughout utilizes true con- 
stant tension wire handling. 
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HE arrangement consists of 

the following items: 

1) Driven Letoff Stand and Tension 
Control. 

2) Nylon Extrusion Machine with 
Nylon Die and Tip. 

3) Water Cooling Trough. 

4) Wire Propelling Capstan. 

5) Dual Continuous Takeup Ma- 
chine and its Tension Stand. 

6) Synchronous Drive. 
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Driven Letoff Stand and Tension 
Control Unit 


ECAUSE of the fact that the 
application of any jacket by 
the extrusion method requires pre- 
cise tension control and because 
of the fact that fine wire was to 
be run on this line, a driven con- 
stant tension letoff stand ‘was in- 
corporated. This stand is driven 
by a synchronous drive so that the 
wire is paid off from the driven 
reel at a rate that is synchronous 
with the capstan speed and at con- 
stant tension. The tension on the 
wire is directly applied to the wire 
in the tension control stand. 
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EGARDLESS of the speed of 
the wire or how the wire speed 
may be altered through the com- 
plete range of the unit, the unwind 
stand is always rotating at a con- 
stantly corrected synchronous 


speed. 
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OME nylon coating operations, 

especially those which are fully 
continuous, use a dead reel payoff 
stand. This method requires spe- 
cially wound reels so that the ends 
of the wire on separate reels can 
be butt welded together, thereby 
allowing uninterrupted flow of ma- 
terial into the inlet side of the ex- 
truder. However, because of the 
difficulty of maintaining uniform 
tension with this method of pay- 
off, driven reel payoff was se- 
lected. A typical driven let-off 
stand and tension control unit are 
shown in Fig. 5. 











nal ‘aust Driven Letoff and Tensioning Stand 
for Nylon Coating. it * * a 

HE tension stand is literally a 

measuring device which meas- 
ures the amount of wire that is 
being fed into it and compares it 
to the amount of wire that is be- 
ing taken out. Inasmuch as the 
differences in wire taken in and 
taken out reflect in the position 





Fig. 6 
Typical Nylon Insulating Tuber, Courtesy Na- 
tional Erie Corp. * * * * %* 


of the dancer sheave, this move- 
ment is used to control hydrauli- 
cally controlled transmission which, 
in turn, drive the unwind stand. 
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Nylon Extrusion Machine with 
Nylon Die and Tip 


HE nylon extrusion machines 

that are principally used are 
shown in illustrations 6 and °7. 
Both of these machines are typical 
nylon machines and are equipped 
with a crossfeed insulating head 
and with the regular nylon die sys- 
tem. The usual machines, used for 
applying nylon, are equipped with 
a special screw which differs in its 
design from the polyvinyl chloride 
screw. All of the tubers available 
are equipped with zone type elec- 
tric heating so that it is quite pos- 
sible to alter the extrusion tem- 
peratures quite simply. In addi- 
tion, thereto, all of them are 
equipped with controlled electrical 
heating elements directly in the 
die holder to prevent any cooling 
of the nylon prior to its leaving 
the extrusion die. 
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HE conventional method of 

heating these machines is elec- 
tric cartridge elements. However, 
some installations are in operation 
in which circulating oil and in one 
case in which Dowtherm is ap- 
plied. The circulating oil and the 
Dowtherm installations _incor- 
porate some extra element of cost 
and danger. Accordingly, the elec- 
tric heating element type of heat- 
ing is almost universally used. 
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OTH machines are equipped 
with the long barrel which is 
typical of the plastic insulating tu- 
ber. Variable voltage drives power 
the tuber screw. 
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N Fig. 8 is shown a typical lay- 
out for a nylon tip and die. This 
drawing is a horizontal section 
taken through the centerline of 
the crosshead and the centerline 
of wire. 
k kw 
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OU will note that the end of the 
core tube is equipped with a 
vacuum line. The principal pur- 
pose of this vacuum line is to re- 





Topical Nylon Tuber, Courtesy Hartig Engine & 
Machine Co. . . . . ” 
duce the pressure around the wire 
and between the wire and the ny- 
lon to improve the tenacity of the 
nylon to the copper. Although this 
system is sometimes used with 
other materials, it is more often 
used with nylon. 
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N actual practice, extreme care 

must be used in the design and 
the machining of these dies in or- 
der to prevent undo volume and 
abrupt flow changes in the nylon 
passages. Any possibility of pock- 
eting of the material or excess 
space for the storage of the nylon 


results in either a plugged die or 


over-cured material. Both of these 
difficulties obviously cause shut- 
downs. The die that is shown in 
this drawing is a composite of a 
die design as provided by two dif- 
ferent tuber manufacturers. 
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The Water Cooling Trough 

HE water cooling trough in it- 

self is usually a square, trian- 
gular or rounded bottom trough 
of sufficient length to provide for 
proper cooling of the nylon and the 
wire. Depending upon wire speed, 
nylon thickness and wire size, 
these troughs can extend from 
twenty feet to fifty feet in length. 
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HERE are several methods of 

actually applying the cooling 
water to the wire. The most used 
method is that which employs a 
quantity of water continuously 
maintained in the trough at a level 
which is over the centerline of the 
wire. This water level is main- 
tained by the volume flow of water 
rather than through the use of 
any dams or weirs at the tuber 
end of the trough. The outlet end 
of the trough is equipped with a 
felt dam, the wire passing through 
a slit in that dam. Various discus- 
sions as to the efficacy of counter- 
flow versus parallel flow water 
have occurred but from an over- 
all cooling standpoint, counterflow 
seems to be the most efficient. 
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OR heavy wire and cable, the 

latter half of the cooling trough 
is equipped with bottom rolls to 
assist in carrying the weight of 
the cable passing through. In 
cases of this type, the centerline 
of the cooling trough is usually 
placed one to one and one-half 
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inches below the centerline of the 
extrusion die. 
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N order to remove the free water 

from the wire, a compressed air 
wiper is employed in the discharge 
end of the cooling trough. These 
air wipers ordinarily run at op- 
erating pressures extending from 
10 to 50 psi depending upon the 
volume and pressure of air re- 
quired to remove the moisture. 
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Wire Propelling Capstan 


HE capstan shown in the Fig. 
9 is one that is used with any 
extrusion operation. Large diam- 
eter capstans should be employed 
for the obvious reason of minimiz- 





Fig. 9 
Four Speed Capstan as Used on Nylon Coating. 


ing the cold working of the wire, 
or breaking of paper or other in- 
sulations. In bare wire installa- 
tions, the capstan size is of lesser 
importance than in the case of ny- 
lon jacketing over other types of 
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previously insulated cables using 
papers or tapes. In these cases, 
the capstan diameter must be 
large to prevent breaking or kink- 
ing of this inner insulating mate- 
rial. This particular capstan em- 
ploys a single drive on both cap- 
stan sheaves for maximum trac- 
tion of the wire or cable. 
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ECAUSE the capstan provides 
the main force for the propul- 
sion of the wire through the die, 
this propulsion must be as smooth 
as possible. Engineering care must 
be taken in the design of the drives 
propelling the capstan. 
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HE capstan is positioned in the 

line as is indicated on the draw- 
ing, in Fig. 4. There are several 
other locations for the capstan 
but the most convenient is that 
which is indicated. 
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N the cases where space layout 

does not permit the full length 
required for the cooling trough, it 
is sometimes advantageous to sub- 
merge the capstans in a water 
trough of their own. Then the 
sheaves are immersed in water up 
to their centerlines. Systems of 
water spray or other means of wa- 
ter flooding are employed to pro- 
vide maximum cooling water con- 
tact with the wire as it passes over 
the top half of the sheaves. 
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Dual Continuous Takeup 
Machine and Its Tension Stand 


S the speeds for the extrusion 
of nylon are relatively high, 
continuous reel takeups should be 
employed. A conventional takeup 
used for nylon is indicated in Fig- 
ure 10. 
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N the continuous running of the 

material from a full to an empty 
reel at the high operating speeds, 
it becomes important that the tra- 
verse and guide sheave system be 
adequately designed. The illustra- 
tion indicates a compact arrange- 
ment of a double width traverse 
with a manual lift-over guide 
sheave. Automatic crossovers 


would accompiish this:same opera- 
tion without manual attention. As 
in many extrusion operations, au- 
tomatic crossover equipment is not 
required. 
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HE tension stand, which is 

shown adjacent to the takeup, 
accumulates the amount of wire 
that is not taken up after crossover 
by the empty winding reel during 
the time it requires for full accel- 
eration of that reel to its proper 
running speed. This acceleration 
time is only a matter of several 
seconds, nevertheless, at 2000 Fpm 
capstan speed; the amount of wire 
to be handled in the accumulators 
amounts to 60 to 90 extra feet. 
The tension stand is usually coun- 
terbalanced to provide for mini- 
mum tension on the wire. Contrary 








Tica Continuous Extrusion Takeup Machine 
with Tension Stand. * * : 
to general belief, this counterbal- 
ancing cannot be done to zero ten- 
sion because of the general inertia 
of the mechanical parts in the sys- 
tem. In cases where zero tension 
is required, other means of syn- 
chronizing must be used. 
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Synchronous Drive 


HE synchronous drive of the 

system is one which is rather 
unusual in its design. In the 
normal extrusion operation, the 
synchronized power to drive the 
takeup is usually transmitted from 
the capstan housing by means of 
mechanical line shafting. At the 
front end of the machine, the fric- 
tion unwind stand is used and the 
wire actually does the work of 
driving the unwinding reel. With 


the fine wire sizes involved, this 
is an impractical solution and 
broken wire and generally unsatis- 
factory operation would result. 
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CCORDINGLY, in the design 

of the drive for this system, it 
was decided that the following 
components should be separately 
but synchronously driven :— 


1) The Wire Letoff Stand. 
2) The Wire Capstan. 
3) The Wire Takeup Machine. 
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HE obvious solution to this 

particular problem was the 
utilization of a variable voltage 
electric system drive. Because of 
the wide acceptance of this type 
of drive in the extrusion operation, 
it was used in this particular case. 
However, in further analyzing the 
total speed range requirements, 
which extended from 50 to 1600 
Fpm, it was impossible to provide 
a reasonably priced drive system 
for this speed range. Accordingly, 
it was decided that a combination 
of a variable voltage electric drive 
and a mechanical transmission 
drive with hydraulic servo control 
would be utilized. 
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HE drive system utilized is as 

follows:—The power to each 
one of the transmissions driving 
the three elements was supplied 
from the main rectifying unit to 
each one of the three D.C. motors. 
The three D.C. motors in each of 
the component parts of the line, in 
turn, drove a variable speed me- 
chanical . transmission equipped 
with servo hydraulic control. This 
hydraulic control, in turn, was op- 
erated through its range by means 
of hydraulic transmitters con- 
nected to the floating sheaves on 
the respective tension stands. As 
the floating sheave in each one of 
the tension stands altered its posi- 
tion, the unwinding or winding 
reel speed was increased or de- 
creased to suit the new wire speed 
condition. 
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HUS, by a combination of two 
familiar drive systems, it was 


(Please turn to page 964) 
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OW cost material handling has 

become a matter of prime im- 
portance in every kind of industry. 
The methcds used vary as widely 
as industry itself. In continuous 
hot strip rolling the processing ma- 
chines are also the material hand- 
ling equipment which move the 
steel from the raw material stage 
to the finished article. The flour 
milling industry uses gravity for 
much of its material movement. 
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HEN we ask ourselves how 

material should be handled in 
the Wire Mill the answer of course 
depends upon whether we are plan- 
ning a new mill or improvement in 
the methods of an old one. It also 
depends on whether the material 
is ferrous or non-ferrous, whether 
the Wire Mill is adjacent to a Rod 
Mill and on many other factors. 
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T is likely that everyone con- 

cerned with the operation of a 
Wire Mill has dreamed of some 
perfectly mechanized system where 
a very few people press buttons, 
watch lights and dials and so move 
the right materials to their proper 
destinations at the required time. 
For most of us that will remain a 
dream but we can plan for improve- 
ments in our present methods and 
strive for the best system applic- 
able to the particular mill’s local 


condition. 
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F a new mill is being considered, 

probably the materials handling 
methods should first be planned 
and then the actual mill designed 
to accommodate those methods. 
However, most of us will naturally 
be concerned with improvements 
in existing mills and it is about 
the factors to be considered in 


Planning for Wire Mill Handling 
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Steel Company of Canada, Ltd. 
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Association Convention in Chi- 
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planning such improvements that 
this paper will deal. There is no 
one right answer for any phase of 
material handling which will apply 
to all mills. Perhaps there is a pre- 
ferred approach to the problem 
which if followed will provide the 
right answer for each mill. 
ak 


OR most of us the start in our 

material handling is in the Rod 
Storage and it is here that the suc- 
cess or failure of the whole hand- 
ling system may be affected. Does 
the storage area allow for the 
separate stocking of all sizes and 
grades received and segregation of 
heats of the same grades and sizes. 
Is bin storing necessary because 
of the limited space. What hand- 
ling facilities are required to en- 
sure that the receiving and stock- 
ing of rods will not interfere with 
feeding the mill. Is the area so laid 
out that the heaviest tonnages 
have the shortest distance to travel 
during receiving and delivery to 
the mill. Can rods be moved from 
the storage to the Cleaning House 
without a great deal of labour and 
should this be done by means of 
Bridge Cranes, Gantry Cranes, 
Conveyors, Boom Trucks or Mill 
Buggies. Does the geographical lo- 
cation of the Wire Mill and weather 
conditions require covered storage. 


i. San 


MOST important question in 

the planning for improved 
handling methods is the size of the 
bundle which can be_ processed 
through the different mill opera- 
tions. The answer to this will of 
course depend on such factors as 









Cleaning House equipment, types 
of wire drawn, kind of wire draw- 
ing equipment used, stripping 
cranes, whether the wire is drawn 
for shipment to customers or 
further processing into nails, fence, 
stranding, etc. When it is decided 
what the best size of bundle will 
be, a further series of questions 
must be answered. Can the re- 
quired bundle weight be obtained 
in the hot rolled rod. If not, should 
the smaller weight rod coils be 
welded together ahead of cleaning 
or at the wire drawing frames. 
k ok 


OW are rods and wire to be 

moved through the various de- 
partments to the shipping floor. 
Does the building construction lend 
itself best to the use of overhead 
travel or is floor movement better. 
If overhead, will Bridge Cranes, 
Gantry Cranes or Tramrail serve 
best. Should floor movement be 
decided upon, will it be by Boom 
Trucks and shall these be gas or 
electric. Can the material be eco- 
nomically moved on racks or pallets 
or should Mill Buggies and Trac- 
tors be the method. The answers to 
these questions will only be soundly 
arrived at when we have considered 
head room and permissible roof or 
floor loading and whether or not 
stocks of cleaned and limed rods 
and process wire can be accommo- 
dated in the mill. 


x * & 


AN aisles of sufficient width 

be provided to allow the move- 
ment of a boom truck, tractor, etc. 
which might be needed. Will the 
aisles allow right angle turns for 
such equipment. What should be 
the flooring to ensure low mainte- 
nance costs, concrete or wood 
blocks, expanded metal, steel plates 
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or the non-skid cast iron tile. Our 
studies toward improved handling 
will also consider movement 
through walls. Are the doors of 
sufficient width and height to pro- 
vide clearance for the equipment 
which will be used. Must any of 
them remain closed ordinarily and 
if so can they be equipped with 
automatic openers or pull switches 
so placed that truck or tractor 
drivers can operate them from 
either side without having to leave 
their vehicles. 


Kk & 


F the plant has more than one 

floor what about: ramps or ele- 
vator equipment. Is there suffici- 
ent room to allow ramps with a 
grade negotiable by handling 
equipment. Have the elevators ca- 
pacity to handle the heaviest piece 
of equipment planned when it is 
fully loaded. Can the elevators be 
equipped with automatic operation 
and floor levelling devices, the 
latter being necessary to prevent 
lost time in jockeying to the right 
stop and excessive floor mainte- 
nance. 

kk * 


FTER it has been decided what 

kind of equipment will be used 
we must consider whether or not 
it should all be of the same manu- 
facture. The answer to this will 
have considerable effect on future 
maintenance costs, the training of 
operators and assurance that vital 
machines will not be idle because 
some member of the crew may be 
absent. When our planning seems 
to have been completed it would 
be well to go back over each step 
and make sure that there will be 
some alternative method of moving 
material in case of machine break- 
down or other happenings. 


x x*x *«* 


OST of our wire manufacture 

is carried out according to 

laid down practices or specifica- 
tions established in the particular 
mill or the industry generally. This 
has been found necessary to ensure 
that the required products will 
consistently perform as required 
for their end uses. For the same 
reason it is well to lay down prac- 
tices for the use of material han- 
dling equipment and everyone con- 


cerned with the operation of this 
equipment should be familiar with 
the best methods for its use. 
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HE most perfectly designed 

handling system is only right 
for the conditions for which it was 
planned. These conditions will 
change due to the installation of 
new equipment, alterations to 
buildings, changed layouts in de- 
partments as well as the introduc- 
tion of new lines of products. 
Therefore, it is well to provide for 
periodic reviews of handling meth- 


ods. 
x *k * 


LTHOUGH it is likely that all 
the preceding points will be 
important factors in any mill, they 
will not cover everything which 
should be considered for any 
particular mill. Full consideration 
of these points and those peculiar 
to the particular mill should result 
in a handling system which will 
satisfactorily achieve the objective 
of economical material movement 
in the Wire Mill. 
x k * 











comprised of the following: 


America. 








THE INDUSTRIAL APPLICATIONS OF DIAMONDS 


An Exhibition Open to Members of the Wire Association Attending the 
Annual Convention at the La Salle Hotel. 
Exhibition opens at 5 P.M., Tuesday, October |8th, in the Reception Room adjoining the Con- 
vention Meeting Room and will remain open until 2 P.M., Thursday, October 20th. 
On Tuesday evening, October |8th, starting at 8:30 P.M., a one-hour show will be presented, 


A short talking film on diamonds—"The Eternal Gem." 


A popular discourse: "The Industrial Diamond, Its Products and Its Service to the 
People’ — by A. D. Leveridge, Executive Manager, Industrial Diamond Ass'n of 


The audience will be invited to inspect the displays and to ask questions. 


You are cordially invited to attend. 
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foal | 
any wire 


Let us make it to fit the job exactly 


Here in the mills of The American Brass Company, 
more than 100 different copper alloys are processed 
into wire in an almost unlimited variety of sizes and 
shapes, tempers and finishes. The result is that each 
wire is, in effect, tailor-made ... especially adapted 
to particular problems of tooling, rate of production, 
and desired properties of the finished product. And 
there’s a big difference — both in quality and unit 
cost — when the wire is exactly suited to the job! 

The column at the right very likely holds the 
combination to that “one best wire”. Our Technical 
Department will help you find it—and it may be 
easier than you think. Your inquiry entails no obli- 
gation whatever. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 


Atuaconda 


COPPER and COPPER ALLOY 
Wire 





J! Don't just pick 


TYPICAL TYPES OF WIRE 


Pin Wire 

Screw Wire 

Chain Wire 

Slide Fastener Wire 
Jewelry Wire 


MATERIALS 


Copper 
Chromium Copper 
Deoxidized Copper 


Silver Bearing Copper 


Gilding 
Commercial Bronze 


Hook & Eye Wire 
Cotter Pin Wire 
Brake Lining Wire 
Fourdrinier Wire 
Trolley Wire 


Brass 

Zinc 

Phosphor Bronze 
Nickel Silver 
Cupro Nickel 


*Everdur 


Nail Wire 
Rivet Wire 
Tie Wire 
Welding Wire 
Brazing Wire 


*Hitenso Cadmium 
Bronze 
*Calsun Bronze 
Ambraloy 
Special Copper Alloys 
*T.M. Reg. U.S. Pat. Of 


SIZES AND SHAPES .002” TO .750” 


(Extreme limitations—varying according to alloy and shape) 


Round 
Half-round 
Oval 


Half-oval 
Flat 
Keystone 


Square 
Hexagonal 
Octagonal 


Irregular Shapes on Order 


FINISHES AND TEMPERS 


Cadmium Plated 
Bright Annealed 


From Soft Annealed through Spring Tempers; put up 
on Spools, Reels, Coils or cut to Straight Lengths. 


SUITABLE FOR THESE FABRICATING OPERATIONS 


Redrawing 
Cold Heading 
Hot Heading 
Extruding 





Bare 
Tinned 


Riveting 
Machining 

Flat rolling 
Edgewise winding 


Oxidized 


Braiding 
Spinning 
Weaving 








§ pOD/2Qbv WIRE MILL TOOLS 
agg 


Used by Wire Men 


WIRE PULLERS © WEDGE GRIPS e@ 
JAWS FOR ALL MAKES OF PULLERS 


Who Want the Best! 


AND TESTING MACHINES @ CAGE 









ROLLERS © SWAGING HAMMERS e@ 
POINTING DIES @ WIRE SPOOLERS 





G GRIP 
SILE TESTIN 
TE NACHINE JAWS JAWS 






PINCER ean 
TYPE A 
PULLERS és 3 <4 NS 











SJOGREN TOOL AND MACHINE Co., INC. 


Represented in Canada 


14 SWORD STREET by THE LARSON CO. 
AU B U RN 98 Wellington St., West 
NA ASS AC H USETTS Toronto, Ont. 
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See these sensational 
NEW 
HUBBARD 
SPOOLS 


at the 
WIRE ASSOCIATION CONVENTION 
CHICAGO, OCTOBER 17-21 






the Revolutionary new 


PLASTIC 
SPOOL 


. Accurate—Concentricity and run-out held 
to extremely close tolerances. 


a 


2. Economical—Lower in first cost... lower in 
maintenance cost... longer lasting...a real 
advance in wire handling economy. 






NUM 


3. Stronger — One-piece barrel and heads... 
\ 
ipping Spo° 

and Shipp! 


eliminates wire trapping... resists deflec- 


ion, nicking, bending, f d abusi 
4 Wire Process " construction tion ae ing, bending, fracture and abusive 
Magne g heat treate seures ma handling. 
in 4. Lighter—Light weight molded plastic 


throughout ... lighter than metal spools of 
comparable size .. . saves shipping weight. 














Write for information 


HUBBARD SPOOL COMPANY 
1624 Carroll Avenue © Chicago 12, Illinois 


to visit the Hubbard Spool 





plant when you come to 


Chicago for the convention. STEEL SPOOLS AND REELS... METAL BOUND 


@ SPOOLS AND REELS... STEEL TRAVERSES 
LIGHT WEIGHT REELS...WOOD REELS 
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Possibilities in Handling Wire and Wire 


Products 


By J. W. Galloway. Plant Engineer 


The B. Greening Wire Company, Ltd. 





ORE and more interest is be- 

ing shown in the problem of 
handling. We have always had to 
handle goods in the raw, the semi- 
finished and finished state. When 
the hourly rate of the humble day 
labourer was considerably less 
than it is now we didn’t worry 
very much about handling and 
labour saving handling schemes. 
To-day there is no such thing as 
a humble day labourer and the 
hourly rate being paid makes 
everyone handling conscious. This 
isa healthy condition for now we 
have to do things that should have 
been done long ago. We all have 
much to learn and everyone can 
contribute. Fortunately this is a 
subject that need not be put on 
the hush hush list. 


x *) *& 


ECESSITY coupled with new 

tools has always’ increased 
production and lowered costs. The 
introduction of carbide dies not 
only made possible but forced a 
change in the design of our equip- 
ment. Is it too much to think that 
“Handling” properly studied and 
applied can cause a similar change, 
with a far reaching benefit to all? 
Every issue of a trade publication 
shows some new handling tool. It 
is only reasonable to expect that 
other new tools will be supplied 
to us as fast as we lay down new 
specifications. 

xk ke 


ET us look at how we have been 

handling materials in the Wire 
Mill and how we might better do 
the job. At the present time we 
receive our rods in coils of about 
three hundred pounds. Often as 
not these coils reach us in any- 
thing but a good package. When 
the coils were about half the pres- 
ent size they were man-handled to 
storage and in some e¢ases still are. 


Hamilton, Ontario, Canada 


A consideration of more efficient 
material handling methods — pre- 
senting some ideas for discussion. 





The general practice, however, is 
to pick up a sizable number of 
coils on a hair pin hook and pile 
them in storage bins or racks. In 
a similar manner the rods are 
taken from storage to the Clean- 
ing House. In some smaller mills 
a yard crane on wheels takes the 
place of the more expensive and 
more efficient over-head handling 
installation. We haven’t done too 
badly a job here, but there is still 
plenty of room for improvement. 
This is especially true of the pack- 
age with which we start out. 
xk & * 

HE modern cleaninghouse op- 

eration is one place where han- 
dling has been studied. and pretty 
well stream-lined. The so called 
“Straight Line” system of clean- 
ing has been pretty well covered 





BIOGRAPHY 
James W. Galloway was born in Hol- 
drege, Nebraska, January 13th, 1895. He 
graduated from the University of Ne- 
braska, 1917, with degree of B.Sc. in Me- 
chanical Engineering. After graduation 
he spent the next twelve years in the 
Automotive Engineering field. In 1929 
he became Chief Engineer at The B. 
Greening Wire Company, Ltd., and has 
been in charge of their Engineering, 
Maintenance and Development Work 
since. He is a member of A.S.M.E. and 
A.S.M. and of the Wire Association. 


and is familiar to all. However, 
I think we all have unsolved prob- 
lems as how to best handle the 
materials used in the cleaning pro- 
cess. With the mechanical hand- 
ling used in the cleaning house it 
is an easy matter for one man to 
handle loads of several thousand 
pounds. These same loads are also 
being easily handled to the draw 
bench. Unfortunately they are 
made up of several small packages 
which to be economically drawn, 
must be welded together. In some 
cases these small coils are welded 
together before being cleaned. 
This is certainly a step in the 
right direction, but it seems a 
waste to have to do all this weld- 
ing. 
ee ae 

7! present day rod bench is 

capable of producing wire in 
unit packages far in excess of our 
ability to handle them, yet we pro- 
cure wire from them in quite small 
packages. The producers of cop- 
per wire take much larger pack- 
ages from all of their heavy draw- 
ing machines than do the pro- 
ducers of steel. True some mills 
are drawing one thousand pound 
coils on the rod benches. While 
this loads the finishing block to 
the limit of safety, the coils are 
still far smaller than the spools 
from the copper machines. There 
is no question but what we have 
all thought of the possibility of 
drawing steel on spools. In some 
cases there is a good reason for 
not doing so, but I think the big- 
gest reason we do not is our fear 
of breaking into the unknown. 
Maybe a little mutual encourage- 
ment would help one of us to break 
with tradition after which we 
would all follow like sheep. 

xk wk * 
LOT of wire men will say you 
can’t anneal steel wire on 
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wire parts per hour. 


The MACNAMARA M.1.3 


WIRE FORMING MACHINE 


Here’s the machine to increase your production of formed wire parts. 
As simple to set up and operate as a sewing machine, it will produce 
a vast range of wire shapes at the rate of 18,000 parts an hour, for 
as long as you wish. So simple are the controls that one operator 
can easily supervise six machines, stepping up production to 108,000 
parts from one operator per hour. 





The machine can handle non-ferrous wire up to 0-080” dia. and steel 
| wire up to 0-064” dia. There’s also a model for producing completed 
chain at the rate of 12,000 links per hour. 


For strip forming 


——THE MACNAMARA M.I1.7 WiRE AND STRIP FORMER 


DESIGNED to produce simple or complex forms from continuous self- 
feeding coiled stock, this machine eliminates separate press operations 
and cuts handling costs by over 80%. 

An infinite variety of wire and strip forms can be produced at an average 
rate of 9,000 parts per hour. Maximum capacity },” dia. wire or strip 
material 14” wide by 3” thick. 





for die piercing 
and polishing—gggmlig 


THE RUDKIN AND RILEY HIGH SPEED UNIVERSAL 
LAPPING AND POLISHING MACHINE, TYPE 2015/1 

















Fine or coarse parallel bores, precise tapers, angles and 
radii are all produced faster and automatically on this 
machine. It has a high rate of carbide removal and bores , 
angles and radius operations in one setting. The unique positive oscillating 

device is adjustable for pressure, a quick-acting clutch controls the radial 

head and the headstock can be swung clear of the needle spindle for inspection 

and hand nolishino. Availahle with 4” and &” chicks. 





Other machines in the Rudkin ® Riley range 


A. Five-Head Vertical Piercing and Polishing Machine for Diamond 
and Tungsten Carbide Dies. 

B. Hand-Polishing Machine for Diamond and Tungsten Carbide 
Dies. 

C. Ten-Head Diamond Die Polishing Machine. 

D. Shaped Die Lapping Machine for ripping, lapping and polishing 
dies of regular or irregular shape. 











SELLING AGENTS [Jickman 
A. GC. WIGKMAN (CANADA) LTD. [aA 


The Queensway, Etobicoke, Toronto, Ont. + COVENTRY + ENGLAND > 
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Has this been proved to 
be true or false? I for one wish 
I knew the answer. At any rate 
there is a lot of wire drawn where 
this is not a governing factor. 
Handling wire on large spools 
would certainly simplify inter-proc- 
ess handling and storage also. If 
we could double the size of our 
present package to and from the 
wire drawing machines, wouldn’t 
it be logical to expect that one 
operator could run twice the num- 
ber of machines. We certainly 
have mechanical handling equip- 
ment available to do the job re- 
quired. 


spools. 


x me. ok 


T can’t be denied that the larger 

the package the less the man 
hour requirements will be once we 
go to planned mechanical handling. 
At present we strip a coil of wire 
from the finishing block and tie 
it up. The coil is then transferred 
to a skid or buggy. This skid load 
of wire eventually goes to the in- 
termediate machine, assuming it 
is low carbon, and is further 
drawn without annealing. I say 
eventually because it may first go 
to storage and be unloaded then 
reloaded and taken to the ma- 
chines. This is certainly unneces- 
sary handling but it is being done 
every day. When the wire reaches 
the next drawing operation the 
tie wires are removed and the coils 
loaded one at a time unto the pay- 
off stand. Quite a bit of work 
isn’t it? This business of loading 
and unloading goes on all the way 
until the wire is ultimately shipped 
in its final form. 
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lal the drawing of fine steel wire 
the step has already been made 
to draw the finished wire on 
spools. Several years ago the pos- 
sibility of doing this was contem- 
plated and we discussed the prob- 
lem with other wire mill men. 
There was considerable fear that 
bad wire would be buried in the 
spool. There was also fear that 
the wire drawers would bury 
breaks. There was also the ques- 
tion of inventory in spools. Strange 
to say none of our fears have 
materialized. I have heard of one 
mill where fine wire is spooled that 
the men demand a premium for 


drawing wire in coils. The sav- 
ings in handling have outweighed 
the heavy inventory in spools. Ma- 
terial savings have also been made 
in our weave mill using spooled 
wire in place of the conventional 
eight inch coil. 


x *k * 


HAVE spoken of the size of 

package in handling but this is 
only one of the phases of hand- 
ling. As the cost of handling 
makes up a large percentage of 
the cost of producing wire we must 
study ways and means of eliminat- 
ing every unnecessary step. Me- 
chanical handling has removed, to 
a large extent, the limitation of 
weight of package. As we plan 
for economical handling we auto- 
matically bring out new require- 
ments in machines and grouping 
of machines, with corresponding 
savings in machine _ operation 
costs. It is my hope that we may 
have a free and open discussion 
of the many phases of handling. 
We all have problems and some of 
us must have some of the answers. 
This is a problem we all have and 
I feel sure the best way we can 
help ourselves is by helping others. 
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HE company I am with has a 

small mill compared to most 
mills and we are not able to do 
things on a large scale. We do, 
however, make a very diversified 
range of materials including prac- 
tically all metals and alloys, with 
the exception of high carbon steel. 
In addition we fabricate wire rope 
and woven wire fabrics. Thus our 
problems are some of the problems 
of practically all of you, with the 
added problem that we have to 
handle in small volumes. We are 
and have been going through a 
series of plant expansions and 
modernizing and some of our prob- 
lems and what we have done may 
be of some interest to you. 


xk *%® * 


N the Wire Mill one of our prob- 

lems has been how best to get 
our wire rods onto our cleaning 
yokes. The tonnage of rods 
through our Cleaning House is not 
sufficient to take much more than 
half the time of one man. As this 


man has spare time available we 
will have him weld the individual 
coils together to form a 3000 
pound package ready for cleaning. 
The 3000 pouna coils will be loaded 
onto a transfer skid, one coil at 
a time, and welded to form the 
finished package of 3000 pounds. 
The over-head crane of the Clean- 
ing House will then pick up the 
3000 pounds of wire in one piece 
and clean, lime and bake them in 
the conventional manner. After 
baking the rods will again be 
placed on the transfer skid. The 
transfer skids will then be moved 
under two lines of over-head mono- 
rail. From here the 3000 pound 
package will be picked up by an 
over-head hoist on a combined hair 
pin hook and flipper. The loaded 
hook will then be placed on a rack 
and the wire flipped in the regular 
manner to the rod machine. An 
over-head system could have 
handled the rods direct from the 
cleaning to the rod frame but for 
our particular production this was 
not deemed advisable. Another 
method equally sound under cer- 
tain conditions would be a ram 
lift truck. 
i ae 


HE next question was how best 

to tie in the rod frames with 
the intermedizte frames as there 
is no annealing between the two. 
Should one man run two rod frames 
or should one man run a rod frame 
and a_ group of intermediate 
frames? From a handling angle it 
is simpler to group the rod frame 
with the intermediate frames. If 
the two rod frames are run by one 
operator and the _ intermediate 
frames by others, then the wire 
would have to be tied in bundles, 
loaded on skids, weighed, delivered 
to the intermediate frames and 
loaded on the pay-off stands. 


x em 


Y grouping the rod and inter- 

mediate machines together the 
operator is paid on wire finished 
on the intermediates only. Thus 
the wire does not need to be 
weighed between the two opera- 
tions. The overhead handling is 
such that the wire, as stripped 
from the rod frames, can be taken 


(Please turn to page 966) 
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PROGRAM 


Annual Convention of The Wire Association 
La Salle Hotel, Chicago, Ill., October 17-21, 1949 





Wire Association Headquarters at The La Salle Hotel 
Will be Open from Monday, October 17, Every Evening During the Convention 
— Come and Get Acquainted! 





THERE WILL BE A REGISTRATION FEE OF $5.00 FOR THOSE ATTENDING THESE TECHNICAL 
SESSIONS AND INFORMAL MEETINGS 





ADMISSION WILL BE BY BADGE ONLY 





Discussions Will Be Held on the Papers Presented and These Discussions Will Be Published in the 
January, 1950, Issue of Wire and Wire Products 








WIRE ASSOCIATION PROGRAM COMMITTEE FOR 1949 CONVENTION 


La Salle Hotel, Chicago, Ill., Oct. 17-21, 1949 


Fred M. Crapo, President 
| Indiana Steel & Wire Co., Muncie, Ind. itd 


GENERAL CHAIRMAN 


NON FERROUS DIVISION 
L. C. Whitney, Chief Metallurgist, 
Copperweld Steel Company, 
Glassport, Pennsylvania, Chairman 


FERROUS DIVISION 


A. E. Glen, Manager of Die Sales, 
Carboloy Company, Inc., 
Detroit, Michigan, Chairman 


GENERAL ACTIVITIES 
SMOKER-DINNER 
Eber J. Hubbard, Jr., Vice President 
Hubbard Spool Company 
MEMBERS Chicago, Ill. 
eaecenetis E. P. Hall, Metallurgist Richard E. Brown 
Wm. E. Hitchcock, Jr., Vice President Executive Secretary 
ee, Ee Vane. THE WIRE ASSOCIATION 
nes, Gone. 300 Main St., Stamford, Conn. 


Kennecott Wire and Cabie Company, 
Phillipsdale, Rhode Island 


C. J. Beneke, Manager, 

Reynolds Metals Company, No. 7, 
2500 S. Third St., 

Louisville, Ky. 


Matthew J. Donachie, Metallurgist, 
The Beryllium Corporation, 
Reading, Penna. 


J. H. DeKlyn, Works Manager, 


Fabricating Division, 


James W. Galloway, Plant Engineer, 
B. Greening Wire Co., Ltd., 


Hamilton, Ontario, Canada 


RESERVATIONS AND REGISTRATION 
Mrs. Ruth S. Spengel, Secretary and Treasurer 
WIRE AND WIRE PRODUCTS 


Dart Lewis, Chief Engi ; 
a ae 300 Main St., Stamford, Conn. 


Development Engineering, 
John A. Roebling's Sons Co., 
Trenton, N. J. 


F. L. Hayden, Works Manager, 
Steel Company of Canada, Ltd., 
334 Wellington St., No., 


Hamilton, Ontario, Canada 





All wire mill men and suppliers are invited 
Aluminum Company of America, to attend this meeting, see how the Asso- 
Massena, New York ciation functions and participate in the 


C. H. Hannon, Metallurgist, activities. 
Pittsfield Works Laboratory, 
General Electric Company, 
Pittsfield, Mass. 








A. M. Reeder, Metallurgical Engineer, 
Jones & Laughlin Steel Corp., 


Third & Ross Streets, 
Pittsburgh, Penna. 


Dr. F. R. Morral, Associate Professor, 
Department of Materials Engineering, 


Papers selected are preprinted in Wire and 
Wire Products October 1949 issue in advance 
of the meeting. Title to papers accepted will 


H. B. Clark, General Manager be given the Wire Association and duly copy- 
Vascoloy-Ramet Corp., righted at time of publication. All papers are 
800 Market Street, eligible for consideration for the Annual Medal 


Waukegan, Ill. ee Award. 


Syracuse University 
Syracuse, New York 














Hotel reservations should be made by members of the Wire Association direct to the Secretary. 
MAKE YOUR PLANS NOW TO ATTEND AND SEND YOUR RESERVATION PROMPTLY 








MONDAY, OCTOBER 17 
9:00 A. M. 

REGISTRATION 
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12:30 P. M. 
PROGRAM COMMITTEE LUNCH 


10:30 A. M. 
DIRECTORS' MEETING 
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THE WIRE ASSOCIATION 


President 
LE ROY D. SEYMOUR 
Mfg. Mgr., Wire Mills Div. 
John A. Roebling's Sons Co. 
Roebling, N. J. 


RICHARD E. BROWN, Executive Secretary 
300 Main St., Stamford, Conn. 


BOARD OF DIRECTORS 
Allan B. Dove, Plant Superintendent, 
Dominion Works, Steel Co. of Canada, Ltd., 
Lachine, P. 9., Canada 
Flint C. Elder, Consultant, 
Cleveland, Ohio 
C. H. Hannon, Metallurgist, 
Pittsfield Works Laboratory, 


Vice-President 
H. B. CARNAHAN 
Works Manager 
Canada Wire & Cable Co., Ltd., and 
Standard Underground Cable Co., Ltd. 
Toronto, Ont., Canada 


Vice-President 
FRED M. CRAPO 
President 
Indiana Steel & Wire Co. 


Muncie, Indiana 





John A. Moritz, Superintendent, Wire Mills, 
Keystone Steel & Wire Co., Peoria, Ill. 
Sidney Rolle, Assistant Manager, 
Scomet Engineering Co., New York, N. Y. 
Ralph B. Roth, Vice-President, 
Ludlow-Saylor Wire Co., 
St. Louis, Mo. 
Le Roy D. Seymour, Supt., Wire Div., 
John A. Roebling's Sons Co., 
Roebling, New Jersey 
Curtis Voigtlander, Superintendent, 
Wire Mills, Union Wire Rope Company, 
Kansas City, Mo. 


R. E. Brown, Publisher, 
WIRE AND WIRE PRODUCTS, 
300 Main Street, Stamford, Conn. 
H. B. Carnahan, Works Manager, 
Canada Wire & Cable Co., Ltd. 
Toronto, Ontario, Canada 
Fred M. Crapo, President, 
Indiana Steel & Wire Co., General Electric Co., 
Muncie, Ind. Pittsfield, Mass. 
L. C. Crewe, Jr., President and General Manager, C. L. McGowan, Supt. Rod & Wire Mill, 
Maryland Fine and Specialty Wire Company, Atlantic Steel Corp., 
Cockeysville, Maryland Atlanta, Ga. 
K. H. Davis, President, 
K. H. Davis Wire & Cable Corp., 
Los Angeles I1, Calif. 
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PAST PRESIDENTS 


D. D. Buchanan, Manager of Operations, 
Union Drawn Steel Div., 
Republic Steel Corp., 
Massillon, Ohio 

R. M. Hussey, Superintendent Wire Dept., 
Jones & Laughlin Steel Corp., 
Aliquippa, Pa. 


Ralph K. Clifford, President, 

Continental Steel Corp., Kokomo, Indiana 
F. A. Westphal, Division Manager, 

Sheffield Steel Company, 

Sand Springs, Oklahoma 


J. K. Beeson, Vice-President, 
Pittsburgh Steel Co., Pittsburgh, Pa. 
Carl E. Johnson, Superintendent, 
Rod & Wire Mills, Bethlehem Steel Cc. 
Sparrows Point, Md. 








HE Wire Association is a non-profit 

organization of wire mill executives, 
superintendents and foremen. It also in- 
cludes plant engineers, traffic men, and 
all others engaged in the production of 
cold drawn bars, rods, wire, strip, insu- 
lated wire and cable, and the manufac- 
ture and fabrication of finished wire 
products, including cold headed, extruded 


B Bi are separate divisions for all the 
separate major interests in the wire 
industry, steel, iron, brass, copper, alloy, 
and precious metals, together with divi- 
sions relating to drawing, cold working, 
cold heading, extruding, fabricating, form- 
ing, spring making, wire cloth, wire rope, 
bare and covered electric wire and cable 
and all other forms of wire and wire 


and other cold worked metal products. products. 
ae ae 
PURPOSES 


he specific purpose is to improve production methods and afford a clearing house for 
ideas on management problems, technical problems, and research work in all phases 
of practical wire drawing and wire working, and to develop and maintain friendly 


relations among the members. 
* 


* 


ACTIVITIES 


The Association functions along the 
following lines: 

1. The use of the Association headquar- 
ters as a central clearing house for 
information and data of all kinds 
which may be of interest to members. 

2. The exchange of ideas on processes 
of production including machinery, 
technical processes, etc. 

3. The establishment and maintenance of 
friendly relations among the members 
of the association and the develop- 
ment of sectional and national meet- 
ings to discuss matters of mutual in- 
terest. 


4. Studies of production methods and 
analysis of production costs. 

5. Developments in the use of new ma- 
terials and new applications of exist- 
ing materials and by-products. 

6. Research and collection of information 
on personnel management, including 
such factors as labor turnover, seasonal 
changes in the demand for employees, 
wage scales, etc. 

7. Standardization and simplification as 
a means for the effective elimination 
of waste. 

8. Such other subjects as may be deter- 
mined upon. 
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For the Most Meritorious Paper on Wire Manufacture or Fabrication During the Year 
— BY A MEMBER OF THE WIRE ASSOCIATION — 
MEDAL AWARDS 
1934 — EDWARD J. P. FISHER 1941 — CARLETON W. GARRETT 
Metallurgist, Keystone Steel & Wire Co., Peoria, Ill. Wire Mill Metallurgist, Jones & Laughlin Steel Corp. 
Title of Paper: "COLD DRAWN STEEL SPRING WIRE" Aliquippa, Pennsylvania 
1935 — BENJAMIN LEWIS McCARTHY Title of Paper: 
Metallurgist, Wickwire Spencer Steel Co., Buffalo, N. Y. "A BRIEF DISCUSSION ON THE MANUFACTURE OF 
Title of Paper: "GRAIN SIZE AND ITS INFLUENCE ON THE STEEL FOR ARC WELDING ELECTRODES 
MANUFACTURE OF STEEL WIRE" 1942 — LE ROY DEVOE SEYMOUR 
1936 — ROBERT NOTVEST Asst. Works Manager, Canada Works, Steel Company of 
Chief Engineer, Welding Division, J. D. Adams Mfg. Co., Canada, Ltd., Hamilton, Ontario, Canada 
Indianapolis, Ind. Title of Paper: 
Title of Paper: "STEEL FOR ARC WELDING ELECTRODES" “SCHEDULING AND PLANNING THE WIRE MILL FOR 
1937 — BENJAMIN LEWIS McCARTHY WAR PRODUCTION" 
ae ni Sang Wickwire Spencer Steel Co., Buffalo, N. Y. 1943 — JOHN C. AIKEN 
apers ; : i ills, hlin Steel Corp., 
“ABNORMAL GRAIN GROWTH AND THE ANNEALING OF ee es ee *dadens ee heey 
LOW pres Hycqaieranll Title of Paper: "DRAWING HIGH SPEED ROPE WIRE" 
1938 — WA .B 
Metallurgist, The MacWhyte Co., Kenosha, Wis. 1944 Lae AUGUST R. ZAPP 
Title of Paper: "WIRE ROPE" Manager, Carbide ——- —— Steel Company, 
1939 — STANLEY P. WATKINS Title of Paper: edie iil 
Manager, Sales Development, Rustless lron and Steel Corp. "HISTORY AND GROWTH OF THE TUNGSTEN CARBIDE DIE" 
Baltimore, Maryland 
Title of Paper: 1945 — MATTHEW J. DONACHIE 
"THE MANUFACTURE AND USE OF STAINLESS STEEL WIRE" Technicai Director of Production, Beryllium Corporation, 
1940 — ROBERT W. SANDELIN ss lis: Reading, Pa. 
Title of — Pe ee nen Peas, Oeeeely “SOME TRAITS AND CHARACTERISTICS IN THE WORKING 
"GALVANIZING CHARACTERISTICS OF DIFFERENT TYPES OF OF BERYLLIUM—COPPER WIRE 
STEEL" 1946 - 1947 — No awards 
1948 — REGINALD S. BROWN 
Chief Metallurgist, Rylands Brothers, Ltd. 
Warrington, England 
Title of Paper: "WEAR RESISTANCE OF WIRE FOR ROPE WIRE" 
HONORABLE MENTIONS 
1935 — L. D. SEYMOUR 1942 — COLONEL FRANK W. BULLOCK 
Metallurgist, Rod and Wire Dept., Youngstown Sheet & Signal Corps, United States Army 
_, _Jube Co., Youngstown, Ohio c Title of Paper: "THE WIRE INDUSTRY IN WAR" 
Title of bo eee WIRE 1943 — E. J. CRUM 
i Rial . General Foreman, Bethanizing and Galvanizing Departments, 
te a eae ee apie Bethlehem Steel Company, Sparrows Point, Md. 
. " r ~C) PPE] " Title of Paper: 
Title of Paper: “HARD AND SOFT COPPER WIRE THE GRAPHICAL SOLUTION OF WIRE MILL MATHEMATICAL 


1936 — BENJAMIN LEWIS McCARTHY 
Metallurgist, Wickwire Spencer Steel Co., Buffalo, N. Y. 
Title of Paper: "PLASTIC DEFORMATION IN WIRE DRAWING" 
1937 — ROBERT W. SANDELIN 
Metallurgist, Atlantic Steel Co., Atlanta, Ga. 
Title of Paper: 
"A METALLURGICAL STUDY OF THE FACTORS 
AFFECTING THE QUALITY OF GALVANIZING" 
1937 — ALAN B. DOVE 
Chemical Engineer, Canada Works, The Steel Company of 
Canada, Ltd., Hamilton, Ont., Canada 
Title of Paper: 


"A. C. ELECTRO PICKLING—A BETTER METHOD OF PICKLING" 


1938 — RODMAN R. TATNALL 
Metallurgist, Morgan Works, Spencer Steel Co. 
Worcester, Massachusetts 
Title of Paper: "RESILIENCE OF SPRINGS" 
1939 — JOSEPH A. DOYLE 
Vice President, W. S. Rockwell Co., New York, N. Y. 
Title of Paper: "HEATING COPPER WIRE BARS" 
1940 — H. BLOUNT and J. D. WILTRAKIS 
Mfg. Engineer, Point Breeze Works, Engineer, Kearny Works, 
Western Electric Company 
Title of Paper: 
“DESIGN AND OPERATION OF A NEW COPPER WIRE 
DRAWING PLANT" 
1941 — RODMAN R. TATNALL 
Metallurgist, Morgan Works, Wickwire Spencer Steel Co., 
Worcester, Massachusetts 
Title of Paper: 
“TIME, TEMPERATURE AND SIZE IN THE HEATING 
OF STEEL WIRE" 
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1944 — FERNALD S. STICKNEY 
Vice President and Chief Engineer, en Specialties Company, 
Little Falls, N. 
Title of Paper: "MAKING SPRING: GRADE BERYLLIUM COPPER 


1945 — RALPH C. ELLAMS 
Supervisor, Electrical Coating Development 
Roxalin Flexible Finishes, Inc., Elizabeth, N. J. 
Title of P 
mm “SUCCESSFUL FINISHING OF ELECTRICALLY INSULATED 
WIRE AND CABLE" 


1945 — D. A. SUTCH, Metallurgist, 
and B. L. McCARTHY, Chief Metallurgist, 
Wickwire Spencer Steel Co., Buffalo, N. Y. 


Title of Paper: 
“REDUCTION OF AREA VALUES AS A GUIDE TO PATENTING” 


1946 — No awards 
1947 — No awards 


1948 — C. A. ZAPFFE, Consulting Metallurgist and 
M. E. HASLAM, Research Chemist 
Baltimore, Md. 
Title of P 
nony “EVALUATION OF PICKLING INHIBITORS FROM THE 
STANDPOINT OF HYDROGEN EMBRITTLEMENT 


1948 — CHRISTIAN WITTEVELD 
Process and Development Engineer, a Brass Company, 
Bri idg ep ort, Con 
Title of Paper: “BRASS WIRE PROCESSING" 
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— The Technical Sessions — 
La Salle Hotel, Chicago, Ill., October 17-21, 1949, Inclusive 





MONDAY, OCTOBER 17 


Morning Session—I! A. M. 


PAPER: 
"Planning for Wire Mill Handling" 


PAPER: 


“Possibilities in Handling 
Wire & Wire Products" 


A. F. Anjeskey 
Sales Manager 
Chairman of Meeting 


F, L. Hayden 
Works Manager 


J. W. Galloway 
Chief Engineer 


Cleveland Tramrail Div. 
Cleveland Crane & Eng. Co. 
Wickliffe, O. 


Steel Company of Canada 
Hamilton, Ont., Canada. 


B. Greening Wire Co., Ltd. 
Hamilton, Ont., Canada. 





MONDAY, OCTOBER 17 


Afternoon Session—2 P. M. 


PAPER: 
“Plastic Strain & Hysteresis in 
Drawn Steel Wire" 


PAPER: 
"Back Pull Wire Drawing" 


Curtis Voigtlander 
Supt. Wire Mill 
Chairman of Meeting 


R. S. Brown 
Chief Metallurgist 


H. J. Godfrey 
Development Engineer and 
Dartrey Lewis 
Chief Development Engineer 


Union Wire Rope Corp. 
Kansas City, Mo. 


Rylands Brothers, Ltd. 
Warrington, England. 


John A. Roebling's Sons Co. 
Trenton, N. J. 





TUESDAY, OCTOBER 18 


Busses leave La Salle Hotel 8:30 A. M.—No private cars allowed. 


THERE WILL BE A PLANT INSPECTION 
TRIP TO 
The Joliet Mills 
American Steel & Wire Company 


Luncheon will be served at the plant by 
courtesy of The American Steel & Wire 
Company 





WEDNESDAY, OCTOBER 19 


Morning Session—10:00 A. M. 


Walter Schofield, Die Service Engineer 
“arboloy Co. 
Detroit, Mich. 


E. T. Miller 
Sales Eng. Dept. 
Firth Sterling Steel & Carbide Corp. 
McKeesport, Pa. 


E. J. Crum 
General Foreman Wire Drawing 
Chairman of Meeting 


— SYMPOSIUM ON TUNGSTEN CARBIDE DIES — 


E. A. Henry 

Die Engineer 
Vascoloy-Ramet Corp. 

Chicago, Ill. 


George Fecsen 
Pittsburgh Steel Corp. 
Pittsburgh, Pa. 


Bethlehem Steel Corp. 
Sparrows Point, Md. 


E. R. Duthaler 
Jones & Laughlin Steel Corp. 
Aliquippa, Pa. 


Art Hedman 


Wickwire Spencer Steel Div., Colorado Fuel & Iron Corp. 


Buffalo, N. Y. 





WEDNESDAY, OCTOBER 19 


1:00 P. M. 


Title: "The Corrosion of Steel and Its Protective Metal Coatings" 


WIRE ASSOCIATION LUNCHEON— 
THE MORDICA MEMORIAL LECTURE 


Lt. Col. Allan B. Dove, 
Superintendent 
Dominion Works 

Steel Company of Canada, Ltd. 
Lachine, Quebec, Canada 


— Presentation of the Wire Association Medal Award for 1948 — 
To Reginald S. Brown, Rylands Brothers, Ltd., Warrington, England. 
(Members are at liberty to bring guests. Ladies are welcome) 
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— The Technical Sessions — 
La Salle Hotel, Chicago, Ill., October 17-21, 1949, Inclusive 








WEDNESDAY, OCTOBER 19 


4:00 P. M. 


Annual Meeting of the Wire Association 
L. D. Seymour, President 


Chairman of Meeting 





WEDNESDAY, OCTOBER 19 


Evening Session—7:00 P. M. 


ANNUAL DINNER - SMOKER — HOTEL LA SALLE 
Eber Hubbard, Jr., Vice President 
Hubbard Spool Company, Chicago, Ill. 


Chairman of Committee 





THURSDAY, OCTOBER 20 


Morning Session—10:00 A. M. 


PAPER: 


“Continuous Cleaning" 


PAPER: 
"Processing of Stainless Steel Wire" 
PAPER: 
"Welding in the Wire Industry” 


R. S. Simmons 
General Metallurgist 
Chairman of Meeting 


by D. L. Doty 


Supervisor—Inspection Div. 


by S. P. Watkins 
Asst. to Gen. Mar. 


J. H. Corson 
Metallurgist 


Keystone Steel & Wire Co. 
Peoria, Ill. 


Jones & Laughlin Steel Corp. 
Aliquippa, Pa. 


Armco Steel Corp. 
Baltimore, Md. 


John A. Roebling’s Sons Co. 
Trenton, N. J. 





THURSDAY, OCTOBER 20 


Afternoon Session—2:30 P. M. 


SYMPOSIUM ON DIAMOND DIES 


Athos D. Leveridge, 
Executive Manager, 
Chairman of Meeting 


Industrial Diamond 
Association of America, Inc. 


New York, N. Y. 


This session will consist of a paper open to discussion and this paper will be accompanied by slides 
and motion pictures. A panel of four diamond die men will then undertake the discussion and four 


representatives of mills will participate in the questions and answers. 
will then be open to all in the audience. 


A further general discussion 
There will be an exhibit of industrial diamonds and wire 


drawing dies and their application with attendants prepared to answer technical questions as they 


may arise in connection with the exhibit. 





FRIDAY, OCTOBER 21 


Morning Session—1I0:00 A. M. 


PAPER: 
"Spools for Shipping 
Magnet Wire" 
PAPER: 


“Magnet Wire Plant— 
Fort Wayne Works—General Electric Co." 


D. Boyd 
Metallurgist 
Chairman of Meeting 


F. A. Rappelyea 
Chief Engineer 


F, A. Arnold 
Metallurgist 


Wire & Cable Div. 
Northern Electric Co., Ltd. 
Montreal, P.Q., Canada. 


Hubbard Spool Company 
Chicago, Ill. 


General Electric Company 
Fort Wayne, Ind. 








FRIDAY, OCTOBER 21 


Afternoon Session—2:00 P. M. 
PAPER: 


"Protective Atmospheres for Annealing 
Non-Ferrous Wires" 
PAPER: 
"New Development in the 
Tinning of Wire” 
PAPER: 
"The Nylon Coating of Wire" 


Dr. Bruce W. Gonser 
Research Supervisor, Non-Ferrous Metallurgy 
Chairman of Meeting 


E. G. deCoriolis, Dir. of Research and 
Orville E. Cullen, Chf. Metallurgist 


Herbert Hirschland 
Research Department 


C. A. Litzler 
Chief Engineer 


Battelle Memorial Institute 


Columbus, Ohio. 


Surface Combustion Corporation 
Toledo, O 


Metal & Thermit Corp. 
New York, N. Y. 


Industrial Ovens, Inc. 


Cleveland, O. 





RESEARCH PAPERS ARE PREPRINTED IN THE OCTOBER ISSUE OF WIRE AND WIRE PRODUCTS 
The Discussions and the Mordica Memorial Lecture will be printed in the January, 1950, issue of Wire and Wire Products 





Papers not received in time for preprinting will be published in the November and December issues of Wire and Wire 


a 


OCTOBER, 1949 


Products 


945 
















Applies Multiple Ends of Yarn, Including 
Glass Fibre and Other Materials To 


SERVES CONTINUOUS 
LENGTHS...NO TIME 
LOST CUTTING WIRE 
TO DON NEW SUPPLY 


feature 


Here is the answer to the 
demand for a flexible 
type serving machine for 
wire and cable. 


Electrical Conductors — 


PACKAGES! 


S include 


A main head carrying eight 4’ packages on ball bearing spindles. 
Head driven at 500 rpm, rotating clockwise (% hp). 

A binder head carrying two 4” packages‘of yarn on ball bearing 
spindles, rotating counter clockwise. This head is equipped with 
change gears so that lay of the binder may be changed inde- 
pendently of main head. Directions of both heads can be re- 
versed. Can be furnished without binder head for some applica- 
tions. Supply windup and takeup operates the same as on standard 
Wardwell Braider. 

Electrical stop-motion on each head. 

Equipped for transmission from a line shaft with a flat belt. Can 
be furnished with individual motor with V belt drive if required. 
Maximum material diameter applicable is %’’. 

Use The Wardwellian Yarn Server “A” for covering: 

Type R wire in smaller sizes. 

Building or code No. 14 to No. 4. 

S. J. Cords 


Telephone coior cord for identification or any wire where a 
double serve iacket is used. 


WARDWELL 


BRAIDING MACHINE CO. 
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COMPLETE 
DETAILS 
ON REQUEST! 


Military Procurement 
Information Office 


MILITARY Procurement In- 

formation Office to provide a 
central directing service to busi- 
nessmen seeking contracts with 
the military services was opened 
recently in the Pentagon, near 
Washington, D. C. The new center 
is located in Room 3-D-773 near 
the River entrance. The phone 
number is REpublic 6700, exten- 
sions 75321, 75322, and 75323. 


x. Kw 


HE new office, which is staffed 

by representatives of the 
Army, Navy and Air Force, was 
established at the direction of Sec- 
retary of Defense Louis Johnson 
as a guide service to businessmen. 
Its chief function will be to direct 
businessmen to the appropriate of- 
fices in the Army, Navy, or Air 
Force which may be in the market 
for their products or services. 
The center will not assist in ob- 
taining contracts but will be of 
primary value to concerns which 
are not accustomed to doing busi- 
ness with the armed services. 


x xk © 


"British Standards" 


ANDBOOK No. 10, the 1949 

Edition, entitled “British 
Standards for Steel and Steel 
Products,” was recently published 
by the British Standards Institu- 
tion, 24/28 Victoria Street, West- 
minster, London, S. W. 1. 


x RR 


HE Handbook is comprised of 

674 pages of information 
broadly falling into three divisions: 
(1) Articles describing the manu- 
facture of steel and steel products ; 
(2) Summaries of the essential 
technical requirements of British 
standards for steel and steel prod- 
ucts; and (3) Other information of 
general interest, such as methods 
of testing, heat treatment defini- 
tions and conversion factors. 


x *« * 


INE pages are devoted to wire 

and wire products, covering 

wire drawing, heat treating, dies, 

gauges, tests, inspection, uses and 

so forth. The book is priced at 25/. 
xk *k * 
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DuPont Combines Plastics and 
Ammonia Departments 


HE DU PONT COMPANY com- 
bined its Plastics and Am- 
monia Departments into a single 
industrial department effective 
October 1, it has been announced. 


x & OE 


HE company said that the ac- 

tivities of the two depart- 
ments have become more and more 
interrelated and _ interdependent. 
For example, a number of impor- 
tant products offered by the Plas- 
tics Department are manufactured 
wholly or in part by the Ammonia 
Department. 


Ki KA 


HE Plastics Department has 
plants at Arlington, N. J., 
Parkersburg, W. Va., and Leomin- 
ster, Mass. The Ammonia Depart- 
ment operates plants at Belle, W. 
Va., near Charleston; and at 
Orange, Tex., and is building a new 
one at Victoria, Tex. 
kk 


Continental Copper & Steel 
Buys Madison Wire 


ONTINENTAL COPPER & 
STEEL INDUSTRIES, INC. 
has acquired the assets of the Mad- 
ison Wire Company, Inc., Hanover, 
Pa. The deal provides for Madison’s 
land, building, machinery and 


equipment. 
k ok 


HE property of Madison Wire 
Co., Inc. adjoins the site of the 
Hanover Wire Cloth Division of 
Continental Copper & Steel. This 
will allow the Hanover Wire Cloth 
Division to eliminate the purchas- 
ing of steel wire which it fabri- 
cates into wire cloth of all kinds. 
k ok 


ADISON’S capacity is in the 

neighborhood of about three 
and a half million pounds per 
year which accounts for about 
50% of the Hanover Wire Cloth 
plant’s requirements. It is planned 
to add machinery and equipment 
to the Madison plant in order to 
bring its capacity up to the full 
supply of ali Hanover’s wire needs. 
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Just add a few pounds of inexpensive 
Sum-Foam powder to your pickling solu- 
tion. Vapors will be controlled. Work conditions will 
improve at once. 





50 LB. 
BAG 
Wm. M. Parkin Company 
Highland Building 


MOntrose 0176 


















......1S it pickling 
without Sum:Foam? 


Reg. U.S. Pat. Off. 

















Fumes and spray in pickling opera- 
tions are costly! These unnecessary 


evils injure health, destroy equipment and promote 


7 yj Yj 


| 























LET US PROVE TO YOU WHAT 
Sum-Foam WiLL DO 


SHIPPED PREPAID ANYWHERE IN U.S.A. 
FOR ANY PICKLING OR ACID CLEANING OPERATION 


WRITE! TELEPHONE! WIRE! 


(This offer expires in 90 days) 


Parkin of 


PITTSBURGH 6, PENNSYLVANIA a 


IN STEEL 
SINCE 1860 


947 











948 










IN FINISHING 
WIRE DIES AND TOOLS 


/ 





HYPREZ DIAMOND COM- 
‘POUNDS are formulated of pre- 
cision-graded, fast-cutting, virgin 
diamond particles. 


HYPREZ diamond particles are 
permanently suspended and uni- 
formly distributed in a base of 
different color for each grade. 


HYPREZ will "stick to the job" 
and remain stable and uniform at 
all normal temperatures. 


HYPREZ is packed in dust-proof S Setee Pi 
st yprez Finished 
transparent cartridges (30, 18 and To Perfection 
* * f° Photos courtesy of P 
5 gram content) identified WY Eo, re fe 
grade marking and individual = Corporation, 
nollie New Rochelle, N. Y. 


HYPREZ is applied to work from 
easily operated and waste-saving 
applicator gun in exactly metered 
quantities. 


HYPREZ offers 26 engineered 
standards precisely graded for a 
complete and perfect job—from 
rough finish to mirror polish. 


Write for this Free Golder 


Mandrel 
Nib Hyprez 
Finished 





It illustrates proven Hyprez tech- 
niques, using simple methods without 
the use of special equipment. They 
demonstrate the speed, efficiency, 
and economy of using Hyprez. 














For this folder or for a free dem- 
onstration write to Dept. W-1049. 


HYPREZ DIAMOND COMPOUNDS 


an EXCLUSIVE PRODUCT or 


HYPREZ DIVISION 
ENGIS EQUIPMENT CO., 431 S. DEARBORN ST. CHICAGO 


A.S.&W. Establishes Scholarships 


MERICAN STEEL & WIRE 

CO. has established two full 
time day school scholarships for 
employees and their sons at the 
College of Engineering and Science, 
Case Institute of Technology, in 
Cleveland, beginning with the aca- 
demic year 1949-50. 


x x *& 


HE scholarships will cover full 

tuition for a complete four- 
year college course, provided that 
high academic and personal stand- 
ards are maintained and the stu- 
dents receive the recommendations 
of the Case Scholarship Commit- 
tee. 

xk kk 


MPLOYEES of any of the 

Works or Offices of American 
Steel & Wire Co. and their sons 
are eligible to apply for one of 
these scholarships. The applicants 
must be graduated from an ac- 
credited high school and must be 
able to meet the requirements for 
admission to the College of En- 
gineering and Science of Case In- 
stitute of Technology. 


Se SO 


Polyethylene in Submarine 
Cables 


OLYETHYLENE, used widely 

in several phases of the wire 
and cable industry has now been 
demonstrated to be an asset to the 
manufacture of low voltage sub- 
marine cables. A number of actual 
installations, coupled with labo- 
ratory tests, have provided data 
which promise to promote the use 
of this plastic in this application. 


x « «* 


S in other successful uses of 

polyethylene, it is the unusual 
combination of properties avail- 
able in this material that result in 
its enthusiastic reception. In most 
wire and cable applications, the 
superior electrical properties have 
been widely utilized. Its chemical 
stability, lightweight, inherent 
flexibility, and ease of fabrication 
have all added to its overall use- 
fulness. These properties combined 
with polyethylene’s extremely low 
rate of water absorption have con- 
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tributed to its successful use in 
submarine cable. 


kk 
bose outstanding examples of 
these submarine cables are 
described in report, No. 36, issued 


by The Bakelite Corporation, 30 
East 42nd St., New York 17, N. Y. 


x ok 
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KNIGHT - WARE 
ACID PROOF TILE 


Notice of Revision in Program 


of Symposium on the Use and Care of 
Diamond Wire Drawing Dies ACID PROOF 


SHEET LINING 





Note: This revision was re- 
ceived too late to be altered 
in the program printed else- 
where in this issue. 


Chairman: A. D. Leveridge, Executive 
Manager, Industrial Diamond Ass'n of 
America. 


1. Use and Care of Diamond 
Wire Drawing Dies—John W. 
Cowan, Chairman, Diemakers 
Committee, |.D.A. 


2. Symposium (Question and An- 
swer Period William Hard, 
Moderator. 

Participants: 

John W. Cowan, Wayne 
Wire Die Co., Hillside, N. J. 
Russell E. Connor, Detroit 
Wire Die Co., Fort Wayne, 
Ind. 

Fernand Durand, Cochaud 
Wire Die Co., New York, 
N. Y. 

Otis Ferrier, Indiana Wire 
Die Co., Fort Wayne, Ind. 
Charles J. Royle, Hudson 
Wire Co., Ossining, N. Y. 
George Stewart, Sylvania 
Electric Co., Newark, N. J. 
William Wind, Wilbur B. 
Driver Co., Newark, N. J. 
Representative, Ajax Indus- 
le Supplies, Fort Wayne, 
Ind. 
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The program includes projections of die 
channel profiles and micro-photographs 
or drawings of wire drawn through the 
dies described. 


kk 
Youngstown Sheet and Tube 
Honors Blast Furnace Depart- 
ment for Safety Record 
OMETHING new has been add- 
ed to the blast furnace depart- 


ment of The Youngstown Sheet 
and Tube Company at Campbell. 


x * * 
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PYROFLEX-Constructed Pickling Tank in Continuous Strip Steel Line. 


Corrosion-Proof Rolls 
and Processing Tanks 


Knight-Ware corrosion-proof wire and sheet rolls or 
sinkers are made to meet customers’ needs. You can 
choose the diameter, groove spacing and length to fit 
your operation. They are entirely acid-proof and hard 
with no coating or shell to depend on for acid resistance 
or wear. 


Pickling and plating tanks which are acid’, alkali- and 
leak-proof are available of Pyroflex Construction. These 
are steel tanks lined with suitable corrosion-proof ma- 
terials to best meet your particular operating conditions. 


Knight engineers welcome your inquiries on wire 
rolls and Pyroflex processing tanks. Be sure to give 
them as complete data as possible regarding the’ charac- 
ter and purpose for which this equipment is to be used. 


Fit Your Operations. 


\NIGHTSWAR 
[NIGHTS EQUIPMENT | } 








y 


MAURICE A. KNIGHT 
44 Kelly Ave., Akron 9, Ohio 


Knight-Ware Wire and Sheet 
Rolls or Sinkers Are Made to 
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CY 


An ultra-quality wire used to manufacture intricate 
springs and parts where top product performance 
is desired. 


Rigid control of chemical composition and proces- 
sing methods assure its uniformity and structural 
soundness. Our specialized coiling, twist and bend 
tests are added safeguards 
of dependability. 





SPECIAL ANALYSIS WIRE 
for all industrial purposes 


eee 


KEYSTONE STEEL & WIRE COMPANY 


PEORIA 7, ILLINOIS 
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yT is a bronze plaque, presented 

to the department by H. E. 
Engelbaugh, manager of the com- 
pany’s Youngstown district prop- 
erties, for completing 1,000,000 
man hours without a disabling in- 
jury. 

x &k * 


HIS is the third million man- 

hour plaque presented to this 
department—the only department 
in the company’s Youngstown dis- 
trict to achieve such a record. It 
won its first plaque in 1935 and 
its second plaque 10 years later. 


x * * 


R. ENGELBAUGH said the 

three records have _ been 
chalked up in face of the fact that 
blast furnace work is considered as 
hazardous as any steel plant opera- 
tion. He attributed the records to 
cooperation of employees and su- 
pervision on all general company 
safety problems and in closely fol- 
lowing safe practices for blast 
furnaces. 

k ok ok 


H. YECKLEY, general su- 

Y .perintendent of the Campbell 
Works Steel Plant, Blast Furnaces 
and Struthers Works, said em- 
ployees had to perform like a well 
organized team to win the award. 


x , * 


P. CROMWELL, superintend- 

ent of blast furnaces, said 
he felt that it was the spirit of 
watching out for the other fellow 
that exists between men and their 
supervisors which made this award 
possible. 

k ok 


NCLUDED in blast furnace op- 

eration is the sintering plant 
which went into operation in Oc- 
tober, 1942. At the start of sinter- 
ing operations, Raymond ‘McGee, 
general foreman, was the only man 
with any sintering plant experi- 
ence. Every member of his crew, 
including his turn foreman, had to 
be trained in making sinter. This 
new operation provided increased 
hazards for the blast furnace de- 
partment. 


WIRE 








Outstanding Personalities of the Wire Industry 


Rylander, President, Canadian 
Permag Products, Ltd. 


LLAN A. RYLANDER has 

been elected President of Ca- 
nadian Permag Products, Ltd. This 
announcement is made by Edward 
Magnuson, founder, who is now 
Chairman of the Board. 


5 a Ga 7 


ANADIAN Permag Products, 

Ltd. manufactures, sells and 
service Permag Industrial Clean- 
ing Compounds in Canada. 


KOK 


FTER five years with a private 

bank on Wall Street, Mr. Ry- 
lander joined Magnuson Products 
Corporation in Brooklyn in 1929. 
He went to Montreal in 1933 as 
Assistant Manager of Canadian 
Permag. In 1937, he became As- 
sistant Treasurer and Manager, 
and in 1943 he became Treasurer. 
He was elected Director in 1944 
and made General Manager in 


1946. Mr. Rylander is also a Di- 
rector of Magnuson Products Cor- 
poration in Brooklyn. Besides his 
business activity, he is active in 





Allan A. Rylander, President Canadian Permag 
Products, Ltd., Montreal, Canada. * * 


many trade, social and athletic or- 


ganizations. 
x * * 


Dahl and Worthington Advanced 
to New Posts in Columbia Steel 


AURENCE S. DAHL has been 

elected vice president in charge 
of operations, Columbia Steel Co., 
San Francisco. Mr. Dahl comes to 
Columbia from Carnegie-Illinois 
Steel Corp., where he had been 
general superintendent of that 
company’s operations in the 
Youngstown district since 1947. 


et ai 


S. WORTHINGTON has been 

-made assistant to the vice 
president in charge of operations. 
Mr. Worthington started with 
American Steel & Wire Co. in 1915 
and in 1933 transferred to Colum- 
bia, where he has held several 
executive positions. 

x k * 





GLADER HIGH SPEED WIRE NAIL MACHINE 











MACHINE ARRANGED FOR 
INDIVIDUAL MOTOR DRIVE 











High tonnage output, and low maintenance 
costs, have resulted in Glader Machines being 
accepted as standard equipment in every 
large nail mill built in the United States in the 


past twenty years. 


Glader Machines are operating in most of the 
wire producing mills throughout the world. 


These machines are made in eleven different 
types and sizes. This enables us to cover the 
range of sizes of nails produced with the 
greatest efficiency. 


For further information please address, 


WM. GLADER MACHINE 


210 No. Racine Ave. 
Chicago 7, Illinois 
Export Dept.: 122 E. 42nd Street, New York 17, N. Y. 


WORKS 
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Apex Alkali Products Announces 
Two Appointments 
ILLIAM B. BAUZENBERG- 
ER, who has been with the 
company for eight years, has been 
made Sales Manager. While he 
will serve Western Pennsylvania, 
West Virginia and Ohio, with 





William B. Bauzenberger, Sales Manager, Apex 
Alkali Products Company, Philadelphia, Pa. 


headquarters at 114 Youngwood 
Drive, Mt. Lebanon, Pa., he will 
be available for any territory. His 
long familiarity with wire drawing 
practices have made him well- 
known in wire circles. 


x. Kk & 


OHN H. ULRICH, a graduate 

chemical engineer, who was 
trained in the army for Chemical 
Warfare, has also joined Apex to 
represent them in Eastern Penn- 
sylvania, Delaware and Maryland. 
He will have headquarters at 
Mountain Road, Pennwyn, Read- 
ing, Pa. 

xk k * 


EFORE coming to Apex, Mr. 

Ulrich worked first for DuPont 
at Wilmington in their experimen- 
tal station and later for the Ameri- 
can Aniline Products, Inc., Lock 
Haven, Pa. 


OTH the Company and the 

Messrs. Bauzenberger and UI- 
rich are to be congratulated on 
these fine appointments. 





John H. Ulrich, Chemical Engineer, Apex Alkali 
Products Company, Philadelphia, Pa. * * 








Phone 2-3043 




















\ HOWSAM SPODL COMPANY 

















500 RATHBONE AVE 





AURORA 


MotIno1s 
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Firth Sterling Names New Sales 
Manager, Carbide Sales, and 
Other Appointments 


R. HARMON has been ap- 

- pointed Sales Manager, Car- 
bide Sales Division, Firth Sterling 
Steel & Carbide Corporation. 


eK 


R. HARMON has been District 

Sales Manager of Firth Ster- 
ling’s Pittsburgh District since 
March, 1947. Formerly Manager 
of Carbide and Specialty Sales for 
Jessop Steel Company, he later 
organized and acted as Sales Man- 
ager for Penn Carbide and Alloy 
Casting Company before joining 
Firth Sterling. 

xk & * 


M. STOKES was appointed As- 

. sistant Sales Manager, Carbide 
Sales Division. Mr. Stokes has 
been associated with the Carbide 
Industry since its infancy, and 
was located at Firth Sterling’s 
Detroit Sales Office for 18 years 
before transferring to McKees- 


port, Pa., three years ago. 
ee Oe 


J. SOWKO has been appointed 

- Pittsburgh Branch Sales Man- 
ager. He has been associated with 
Firth Sterling for ten years. Prior 
to this promotion, he was Manager 
of Carbide Sales for the Company 
in the Chicago District. 


Bese 





Sales 
Firth Sterling Steel & Carbide Corporation, 
McKeesport, Pa. * * * * * * 


Cc. R. Harmon, 


Manager Carbide Sales, 


Crucible Steel Appointments 


SAAC M. CHAMBERS, assistant 

general superintendent of the 
Spring Works, Crucible Steel Co. 
of America, Pittsburgh, Pa., has 
succeeded M. V. O’Donnell as gen- 
eral superintendent. Mr. O’Donnell 
has retired after 40 years of asso- 
ciation with the company. 


x *&* * 


C. F. & |. Appointments 


LFRED E. GIBLIN has been 

named assistant plant manag- 
er of the Wickwire Spencer Steel 
Div., Colorado Fuel & Iron Corp., 
at Buffalo, succeeding Graham W. 
Wickizer, who has returned to the 
company’s Pueblo plant. Mr. Gib- 
lin had formerly served as mason- 
labor department superintendent. 
J. Wilbur Campbell hes been made 
superintendent in charge of wire 
operations at the Buffalo works, 
succeeding A. J. LaBlanc, who re- 
signed. Mr. Campbell had been as- 
sistant superintendent of the wire 


mill. 
xk k * 
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PROCESS 
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MACHINERY 

















HUGHESVILLE MACHINE & TOOL CO. 


54 ACADEMY STREET 
HUGHESVILLE, PA. 
‘Phone: 129-A 


Standard and Special 
: Wire 
HUGHESVILLE MACHINE & TOOL COMPANY 


Jae Cbiciency 








Machinery 


THE LARSON COMPANY 

98 WELLINGTON STREET WEST 

TORONTO, ONTARIO, CANADA 
‘Phone: Waverley 9867 
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G. E. Appointments 


LOYD C. SHACKELFORD has 

been appointed wire and cable 
specialist for the construction 
materials department of General 
Electric Co., Bridgeport. He has 
his headquarters in Seattle. Mr. 
Shackelford joined G.E. in 1941. 
Harold W. Parrott has been ap- 
pointed operating manager of the 
new southeastern district ware- 
house of the department, with 
headquarters in Charlotte, N. C. 
Mr. Parrott has been associated 
with General Electric since 1930. 


x KK TX 


Western Electric Appointments 


HE WESTERN’ ELECTRIC 

COMPANY has announced the 
appointment of Clyde C. Randolph 
as acting works manager of the 
company’s Point Breeze Works in 
Baltimore and as works manager 
of the Tonawanda Plant in Buffalo, 
New York, and the Allentown 
Plant in Allentown, Pa. 


x &k * 


ANDOLPH, who has been man- 
ager of the company’s Radio 
Shops in Winston-Salem, N. C., 
succeeds Arthur B. Goetze who 





of cut-off. 


flat. 


EAST: Penn Machinery Company, 117 
North Third Street, Philadelphia 6, Penn- 
sylvania. 
MIDDLE WEST: Steel & Wire Machinery 
Company, 1017 Helmsdale Road, Cleveland 
12, Ohio. 


The LEWIS MACHINE Co. 


3441 E. 76th STREET 
CLEVELAND, OHIO 





CUT YOUR CUTTING COST WITH 


E> DTRaveriy. 





Wire Straightening & Cutting Machines 

The simplicity of design and rigid construction of the Lewis Travel- 
Cut makes it well suited for the most severe high-production require- 
ments. This machine feeds the wire from the coil, straightens, gauges 
to accurate length, and cuts while in motion thus producing uniform 
diameter rod free of arbor swell and feed roll marks 
adapted to precision work on bright finished steel, brass, aluminum, 
stainless, and alloy wire. 
for short lengths such as welding rod, special bolts, etc., and increases 
the over-all efficiency approximately 20% over the conventional type 


Machines built in various sizes to handle from 1/16” up to 3/4” di- 
ameter, and 1/16” to 5/8” square or equivalent area in hexagon and 


Exclusive Representatives 





It is particularly 


This method of cutting is also very efficient 


CENTRAL: Moslo Machinery Company, 
2443 Prospect Avenue, Cleveland 15, Ohio. 


CANADIAN: Empire Engineering Com- 
pany, 11 Wellington Street East, Toronto 
1, Ontario. 


CONTINENTAL EUROPE: Gaston’ E. 
Marbaix, Ltd., Devonshire House, Vicar- 
age Crescent, London S.W. 11, England. 


Also agents in Paris, Stockholm, Rofter- 
dam, Brussels, Zurich, Milan, Bombay 
and Melbourne. 
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was transferred to the Chesapeake 
and Potomac Telephone Company, 
where he has been elected Vice- 
President in charge of personnel. 


in. GE: 


E. HENDERSON, until now 
. superintendent of the Cable 
Shops at Point Breeze, was named 
manager of the Radio Shops, suc- 
ceeding Randolph whose appoint- 
ment to the Point Breeze post fol- 
lows a 23-year career with West- 
ern Electric in its manufacturing 
and radio divisions. 
kx kk 


Pittsburgh Screw & Bolt 
Makes Changes 


M. YAHRES, executive vice 

.-president of the Pittsburgh 
Screw & Bolt Corporation, an- 
nounced that Wallace W. Smith, 
formerly general superintendent of 
the Pittsburgh plant, has been ap- 
pointed manager of operations of 
both the Pittsburgh and Graham 
plants. 

xk ok ok 


USSELL T. POLLOCK, former- 

ly assistant superintendent of 
the Pittsburgh plant, has been ap- 
pointed general ‘superintendent of 
the Pittsburgh plant. 


x *«. ®% 


L. IRVIN, works manager of 
.the Graham Bolt and Nut 
Division, will continue in his pres- 
ent capacity. 
k ok * 


B. GORDON, formerly vice 

. president in charge of oper- 
ations, and G. H. Lee will continue 
as vice presidents of the corpora- 
tion in advisory positions. 


K:* *® 


Stukel Joins Youngstown 
Sheet and Tube 


OHN E. STUKEL, JR., former 

assistant professor at Carnegie 
Institute of Technology, Pitts- 
burgh, has joined the operating 
department of The Youngstown 
Sheet and Tube Company as a 
development engineer, working un- 
der Dr. Karl L. Fetters, special 
metallurgical engineer, in Youngs- 
town, 

x k * 
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Old Company Reorganizes 


and Expands 


HE ELECTRO - CHEMICAL 

SUPPLY AND ENGINEER- 
ING CO. cf Emmaus, Penna. one 
of the oldest firms in the acid and 
corrosion proofing field, announces 
a complete reorganization. The new 
officers and key men aggregate ap- 
proximately a century of experi- 
ence in this highly technical and 
specialized work. A new plant with 
16,000 square feet of floor space 
is fully equipped at Emmaus, 
(Allentown), Penna., and went in- 
to operation on the first day of 
July. 

k ok x 


HE officers of the company 

are: Dr. C. R. Payne, Presi- 
dent; J. Wm. Grant, Vice President 
and Sales Manager; Wm. A. Sesh- 
er, Treasurer and Production Man- 
ager; Walter L. Sheppard, Jr. is 
Advertising Manager and Export 
Sales Manager. 


x *& * 
HE Electro-Chemical Supply 
and Engineering Co. was 


founded in 1912, and was one of 
the first Companies in the United 
States to manufacture acid-proof 
cements and to engineer acid-proof 
construction. It was the first com- 
pany in the United States to man- 
ufacture a two-part fast setting 
silicate cement (Duro), and was 
the first to manufacture and install 
Thiokol plasticized sulphur cement 
—then called Thiogrout and now 
known as Brimsto. 


x ee 


John C. Blake Appointed General 
Manager Phosphor Bronze Corp. 


OHN C. BLAKE has been ap- 

pointed general manager, Phos- 
phor Bronze Corp., operation of 
which has been moved from Phila- 
delphia to Seymour, Conn. He re- 
signed as general sales manager of 
Riverside Metal Co., Riverside, N. 
J., in June after 24 years of associ- 
ation with that company, serving 
in various executive assignments. 
Mr. Blake started his career in 
the brass mill industry as a clerk 
in the wire mill of Seymour Mfg. 
Co., Seymour, Conn., in 1915. 
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Reeves Pulley Appoints New 
Works Manager 


OHN S. MICHIE, formerly of 

the Diebold, Inc. of Canton, 
Ohio, has been appointed Works 
Manager of Reeves Pulley Com- 
pany, manufacturers of variable 
speed control equipment. The ap- 
pointment was made in connection 
with an expansion program of the 
plant. 

xk *& * 


E will be in charge of all plant 
manufacturing production 





planning, time standards and 


methods. 
xk kk 


R. Michie is a graduate of the 

University of Edinburgh in 
Scotland and has been engaged in 
varicus factory management posi- 
tions in Canada and the United 
States since 1924. 


ete ee 
E succeeds H. E. Brooks, who 
retired recently after 29 years 
of service with the Company. 
oe * 





CORROSION DAMAGE IS COSTLY... 


not only in repair costs, but also 





IN TIME LOST TO PRODUCTION! 


Concrete Tanks lined with ATLASTISEAL MEMBRANE and ACID BRICK joined with 
KOREZ (R) chemical cement. 


ATLAS chemical construction materials, ATLAS design and ATLAS field 
supervision will reduce your maintenance costs to an absolute minimum. 
For new construction specify these ATLAS materials — TEGUL-VITROBOND 
(R), KOREZ (R), CARBO-KOREZ (R), ALKOR, VITREX, REWBON, NEOBON, 


ZEROK, ATLASTISEAL. 


MERTZTOWN, PENNA. 





—-THE ATLAS MINERAL PRODUCTS COMPANY — 


HOUSTON, TEXAS 














C. J. Tagliabue Appoints 
New Sales Representatives 


J. TAGLIABUE CORPORA- 

. TION, wholly-owned subsidi- 
ary of the Weston Electrical In- 
strument Corporation, has an- 
nounced the appointment of the 
following district sales represent- 
atives: 

x *k * 

A. THORNWELL, INC., At- 

-lanta; Ranson, Wallace & 
Company, Charlotte; Ambos-Jones 
Company, Cleveland; Butler and 
Land, Dallas; Lynn Elliott Com- 
pany, Houston; Curtis H. Stout, 


Little Rock; Geeseka and Pinkney, 
Minneapolis; Joralemon, Craig & 
Company, Philadelphia; J. E. Red- 
mond Supply Co., Phoenix; and 
Riddle and Hubbell, Tulsa. 


x KK * 


+ gee complete line of Tagliabue 
instruments includes automatic 
controllers, hydrometers, hygro- 
meters, moisture meters, oil test- 
ing instruments, pyrometers, re- 
corders, recorder controllers, re- 
sistance thermometers, thermome- 
ters (all types), vacuum gauges 
and valves. 
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You'll save money, you'll improve efficiency along many lines with the . 


unique Ajax Electric Salt Bath wire annealing method. It requires less floor 


space, less labor, less maintenance. Heating cycles average less than 20 


minutes, even on difficult jobs. There is no scaling, no decarburization, no 


explosion hazard, none of the bothersome problems entailed with atmos- 


phere equipment. Salt bath treating does the work faster, better, cheaper! 


Ideal for annealing low- or high-carbon and stainless steel wire and 


rod; annealing aluminum, and copper and silver alloys; and for descaling 


stainless and alloy steel wire in molten salt baths. 


AJAX ELECTRIC COMPANY, INC. 


Frankford and Delaware Aves. Phila. 23, Pa. 


The World's Largest Manufacturer of Electric Heat Treating 
Furnaces Exclusively 


n Ott Geet N 










WRITE FOR YOUR COPY! 

This 72-page Ajax booklet 

tells the entire story of salt 

bath heat treatment as ap- 
plied throughout modern 
industry. Ask for Booklet 
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M. J. Donachie Elected 
Beryllium Corp. Director 


TTO T. ENGLEHART, presi- 

dent of the Beryllium Corpo- 
ration, announces the election of 
Matthew J. Donachie to the board 
of directors. Mr. Donachie is vice 
president and works manager and 
has been associated with the com- 
pany in various consulting capaci- 
ties since 1935. 


x oor hom 


INCE coming to this country 

from Scotland in 1926 Mr. Don- 
achie has been associated with 
several leading firms in the United 
States as a consulting metallur- 
gist. He is an alumnus of the Tech- 
nical College, Coatbridge, Scotland 


and Franklin Union Institute, 
Boston, Mass. 
xk & 


Atlas Steels, Ltd. Appointments 


TLAS STEELS LTD., Welland, 

Canada, announces  appoint- 
ment of Gilbert Soler, formerly 
works manager, as vice president- 
manufacturing operations and as 
a director. E. P. Geary, D. W. La- 
throp and F. L. Whitaker have 
also been added to the company’s 
board of directors. 


x Mk oe 


Edward J. Burnell 


Edward J. Burnell, vice-presi- 
dent and general sales manager, 
and director, of Link-Belt Com- 
pany, died at his home in Win- 
netka, Ill., on July 22, after an 
illness of several months. 

Mr. Burnell served Link-Belt 
Company in many important ca- 
pacities, in engineering, sales and 
plant management. He was a direc- 
tor of the American Mining Con- 
gress, Drexel State Bank of Chi- 
cago, Foundry Equipment Manu- 
facturers Association and the Con- 
veyor Equipment Manufacturers 


Association. 
x * * 


R. H. Marshall Appointment 


ICHARD H. MARSHALL, for- 
merly production metallurgist 
of Timken Roller Bearing Co., has 
joined the metallurgical staff of 
Climax Molybdenum Co., Chicago. 


x Fs 
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A REviEW OF RECENT WiRE PATENTS 





APPARATUS) FOR 

FORMING TWISTED WIRE 
STRUCTURES, patented August 2, 
1949 by Frederick A. French, Trenton, 
N. J., assignor to John A. Roebling’s 
Sons Company, Trenton, N. J., a cor- 
poration of New Jersey. 

Electrical means control the amount 
and direction of twist imparted to in- 
dividual wires or filaments in wire cable 
forming machines. 


x xk 


O. 2,477,808, ELECTROLYTIC AP- 

PARATUS FOR TREATMENT OF 
MOVING STRIP, patented August 2, 
1949 by Carl G. Jones, Youngstown, 
Ohio. 

Associated with a number of curved 
electrodes, disposed along the path of 
travel of the strip, is an apertured pipe 
so that electrolyte under pressure may 
be ejected from the apertures selective- 
ly in accordance with the positioning of 
the several curved electrodes and their 
supporting collars relatively to the pipe. 


oe 


O. 2,477,841, METHOD OF COAT- 

ING METAL SURFACES. patented 
August 2, 1949 by Herbert K. Ward, 
Birmingham, Mich., assignor to Parker 
Rust Proof Company, Detroit, Mich., a 
corporation of Michigan. 

A method of coating metal surfaces 
containing iron and aluminum and which 
can be coated by phosphate and fluoride 
solutions is disclosed, which comprises 
subjecting the surfaces to the action of 
a hot aqueous solution containing as 
its essential ingredients dihydrogen 
phosphate, an oxidizing agent, fluobor- 
ate, an excess boric acid, and replen- 
ishing the fluoborate and boric acid 
content of the solution by the addition 
of a single fluoride and only the amount 
of boric acid to keep the excess boric 
acid in the solution within the desired 
working range. 


O. 2,477,690, 


x = = 
O. 2,478,397, WIRE FEED MECH- 
ANISM, patented August 9, 1949 


by Roy G. Hoffert, Racine, Wis., assignor 
to Acme Steel Company, Chicago, IIl., 
a corporation of Illinois. 

More specifically, the invention re- 
sides in the provision of a wire check 
adapted to be used with a wire feeding 
mechanism as a preassembled unit. 


x Fe 


O. 2,478,716, MACHINE FOR WIND- 

ING FLAT OBLONG COILS, pat- 
ented August 9, 1949 by Willard C. 
Shaw, Anderson, Ind., assignor to Gen- 
eral Motors Corporation, Detroit, Mich., 
a corporation of Delaware. 

A machine is provided for winding a 
flat, oblong coil of wire and includes a 
winding form having a plane surface 
and an oblong boss extending therefrom 
toward which the wire is urged in wind- 
ing. 


O. 2,479,400, METHOD OF FORM- 

ING COIL ASSEMBLIES, patented 
August 16, 1949 by Valentine W. Peco- 
roni, Bridgeport, Conn., and Richard B. 
Gethmann, Fayetteville, N. Y., assignors 
to General Electric Company, a corpo- 
ration of New York. 

The method comprises winding an 
electrical coil having a number of layers 
of conductors, interleaving these layers 
with strips of a thermoplastic material, 
allowing a margin of the strips to ex- 
tend longitudinally beyond the layers of 
the conductors, placing the coil in a 
mold, injecting molten thermoplastic 
material into the mold to cause the 
molten thermoplastic material to sur- 
round the assembly, and allowing the 
assembly to cool, whereby the molten 


plastic material solidifies and fuses with 
the plastic strips hermetically sealing 
the assembly. 

oe 


O. 2,479,730, SCREW, patented Au- 
gust 23, 1949 by Harcey L. Dewar, 
Hollywood, Calif., assignor to Lockheed 
Aircraft Corporation, Burbank, Calif. 
This screw is of the seif-drilling and 
self-tapping type. There is one claim. 


Sky ® 


O. 2,479,919, METHOD OF COVER- 
ING A WIRE HAVING INTER- 
STICES THEREIN, patented August 
23, 1949 by James E. Flood, Norwich, 
Conn., assignor to The Plastic Wire & 








Complete Description and Drawings 
of Patents May Be Had for 50 cents, 
outside the United States and Canada 
$1.00. Address, Wire & Wire Prod- 
ucts, 300 Main St., Stamford, Conn. 
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CONCORD 





DESIGNERS AND FABRICATORS 
OF ALL TYPES OF METAL REELS 
AND SPOOLS. APPROVED AND 
USED BY THE LARGEST WIRE 
PRODUCERS. 


CONCORD PRODUCTS CORP. 


3269 NORTH CALIFORNIA AVE. 





REELS 
and 
SPOOLS 


e ILLINOIS 
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the SPECIALISTS in 


Wire - Straightening and Wire - Cutting! 


Diameter Range — 1/16" to .005" 


PRECISION - Our Motto ALL TYPES OF WIRE... 


ON'T hesitate to call on us when you ” Nickel 
are confronted with wire-straightening @ Stainless Steel 
problems involving close tolerances and e Bronze 
absolute accuracy. For seventeen years 
we have specialized in straightening and ® Brass 
cutting all gauges of fine wire, hard or soft, @ Copper 
ranging in diameter from one-sixteenth . 
of an inch down to five-thousandths of an © Alloy Wire 
inch. We employ gun-barrel accuracy in @® Music Wire 
straightening lengths from one inch to © Tag Wire 
ten feet or any fractional part thereof. ‘ . 
Ends cut absolutely clean without burrs. @ Florist Wire 







STRAIGHTENED AND CUT. 


ee 0 / 
ASK ABOUT OUR UNEXCELLED FACILITIES FOR Wl, ; 
CLEANING AND POINTING WIRE ALREADY W/L 
é Cy Ip 


PITTSBURGH CUT WIRE COMPANY 


1112-20 GALVESTON AVENUE - PITTSBURGH, PENNSYLVANIA. 
TELEPHONE: CEdar 4702 





SHUSTER AUTOMATIC SLIDE FEED MACHINES 
Straighten ond a, Konan or Shaped Siovk — Sow Lengths 


HIGH PRODUCTION 
HIGH PRECISION 


Recommended wherever accuracy and a 
perfectly square cut are a "must." In 
this machine, the stock receives a shearing 
cut from two round dies. This method of 
cutting produces an accurately square cut 
and holds the length of cut to very close 
tolerances. 

Capacity: 1/2" to 10" lengths; maximum 
diameter of rod, 9/16"; production, 125 
pieces per minute. May be had without 
the 12-roll straightener if your stock is 
already straightened. 





Detailed circulars on request. When writ- 
ing please describe your set-up. 


Production, 125 pieces per minute 


Mfd. by METTLER MACHINE TOOL, INC., 132 W. Lawrence St., New Haven, Conn. 





OEP PPC ANS ) Pp Since 1866 
2s Br Ve 


CS ted OS OY WIRE STRAIGHTENING 
ce’ AND CUTTING MACHINES 
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Cable Corporation, Norwich, Conn., a 
corporation of Connecticut. 

Coating, comprising an unheated fluid 
coating composition of thermoplastic 
resinous synthetic polymer, is caused 
to enter the interstices and interlock 
therewith, whereupon there is extruded 
a plastic jacket of cover material of 
the same thermoplastic resinous syn- 
thetic polymer in hot plastic form over 
the coating, the cover material and 
coating -becoming an integral cover 
mechanically secured to the wire. 


Ki RX 


O. 2,479,924, METHOD OF MAKING 

ELECTRICAL CONDUCTOR 
CABLES, patented August 23, 1949 by 
Randali Gillis, Westfield, N. J., assignor 
to Western Electric Company, Incorpo- 
rated, New York, N. Y., a corporation 
of New York. 

The conductor is of the central con- 
ductor (wire) with metal tape sheath 
class, with the two edges of the tape 
forming a seam running longitudinally 
along the core. 


x RS 


N’; 2,480,005, WIRE ROPE, patented 
August 23, 1949 by Andrew Travers 

Ewell, Atlanta, Ga., assignor to Don P. 
Gavan, Atlanta, Ga. 

This wire rope comprises a number 
(as seven) of metal strands surround- 
ing a core of elastic material, each of 
the strands being composed of a number 
of wires twisted about a hemp core 
containing an absorbed lubricant. 


x XK * 


O. 2,480,138, WIRE FEEDING 
MECHANISM, patented August 30, 
1949 by Herman A. Imhof, Beverly, 
Mass., assignor to United Shoe Ma- 
chinery Corporation, Flemington, N. J., 
a corporation of New Jersey. 
The mechanism is adapted for use in 
shoe making machinery. 
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O. 2,480,158, SPRING AND SPRING 

CONSTRUCTION, patented August 
30, 1949 by David T. Owen, Cleveland 
Heights, Ohio. 

An upholstered spring construction is 
provided comprising a number of springs 
each embodying a main body portion 
and an auxiliary, spirally wound top 
portion integrally extended from one 
end of the main body portion, means to 
couple the main body portions of the 
springs to form a wire spring construc- 
tion having a ‘unitary main spring body 
and a number of spirally wound, indi- 
vidual auxiliary springs integrally ex- 
tended from the main spring body. 


eo ROS 
O. 2,480,677, GRID MAKING MA- 
CHINE, patented August 30, 1949 


by Wilbur L. Sheffield, Auburndale, 
Mass., assignor to Raytheon Manu- 
facturing Company, Newton, Mass., a 
corporation of Delaware. 

This machine is adapted to wind and 
secure a winding wire around an elong- 
ated side rod wire. 


a UO 


New Apex Product Suppresses 
Foaming 


NEW product of particular 
interest to wire drawing men 
has been announced by Apex AI- 
kali Products Company of Phila- 
delphia, Pa. It is called FOAM- 
TROL*. 
k ok 


T is a nearly colorless, oily liquid 

of light viscosity, which when 
added to drawing, cutting, clean- 
ing or similar solutions, suppresses 
or prevents foaming in all types of 
aqueous and non-aqueous systems. 
It is lighter than water and in- 
soluble in the water phase of emul- 
sions. It is said that no contami- 
nation of the emulsions takes 
place. 

kk 


OR full details please write or 
telephone the company. 


a ee. 





Pat. applied for. 








Industrial Yarn Division 





a by etd uUsaAG ge—greater officiency in 


Waiding slain pachag ed of Sh. Tylon ae Pe 
cre the prodact oh auc Weare: 


Pcdbacons shin of y Ae mn Wharker Ls oe which meet ie ; ee 
writers’ Laboratory specifications. 


Consull tie probl. 
onsull us on your specific problems. 





119 West 40th St., New York 18, N. Y. 


. Serving ar | 


“Well Over 
a en tu ry 
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Use of G-E ACA Motor as Drive 
For Wire-Drawing Equipment 
Helps Increase Production of 


Solder Wire 


SE of a General Electric 15-hp 

variable-speed ACA motor as 
a drive for a new wire-drawing 
process has enabled the American 
Smelting and Refining Corp. to in- 
crease its production of high-qual- 
ity solder wire with a minimum of 
expensive fixtures and dies. 


the firm’s Fed- 

erated Metals Division, San 
Francisco, Calif., pointed out that 
this motor makes it possible to 
draw raw solder wire of all grades 
and diameters varying from 3/16 
in. to 1/16 in. on the same draw- 
ing rig, simply by changing the 
motor’s speed. Equipped with a 
remote electrical brush-shifting 
mechanism, the motor has a 3:1 
speed range. 


NGINEERS of 
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ORKING as a_ continuous 
process through as many as 





» For Improved Draumiug 
b aad Louger Die Life 






















CHEMICALS 


PROCESSES 


RUST PROOFING AND 
PAINT BONDING 
Granodine * 
Duridine * 
Alodine % 
Lithoform * 
Thermoil-Granodine * 
RUST REMOVING AND 





PREVENTING 
Deoxidine * 
Peroline * 
PICKLING ACID INHIBITORS 


* 





Rodine * 





Cuprodine’ 


“Cuprodine”, in a simple chemical process without current, deposits 
an adherent layer of copper on both mild and stainless steels. 
layer acts as an effective lubricant—reduces wear and scratching of 
dies; prolongs die life; minimizes 
scratching on wire, rod and tubing; 
and increases the number of draws 
per die. 


“Cuprotek”® passivates Cuprodized 
and other cuprous surfaces, and acts 
as a paint bond, or a good tempo- 
rary preventive of corrosion. 


Write or call Ambler 0486, for 
further information on both “Cupro- 
dine” and “Cuprotek”. 


ent =~ 


Pioneering foot. me Development Since 1914 


AMERICAN CHEMICAL PAINT COMPANY 


Manufacturers of Metcliurgical, Agricultural bod Pharmaceutical Chemicals 


This 
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19 dies, the range of wire diame- 
ters presents an almost unlimited 
combination of speed require- 
ments. The use of this motor and 
a system of push-button controls 
enables the operator to set any 
speed between 150 and 500 feet 
per minute that the physical prop- 
erties of the wire solder demand. 


x 


HE motor, of standard squirrel- 
cage design, is connected to a 
Pacific Speed Reducer. 


x, Ko 


Bulletin on New Lubricant 


HE ALPHA CORPORATION, 
Greenwich, Connecticut, has is- 
sued Bulletin No. 52, a four-page 
folder on Molykote, a smooth tex- 
tured molybdenum-disulfide pow- 
der that has unusual lubricating 
properties. 
kk * 
T has been used for wire draw- 
ing, deep drawing and as a lubri- 
cant additive for greases and oils 
for assembly and running-in, and 
for spots that carry unusual bear- 
ing loads. 
kk * 


HEY will be glad to send the 
sulletin to interested persons. 


ns 


Bulletin on Time Savers for 
Materials Handling 


ae igo SAVERS” is the title of 
Bulletin 4881, recently pub- 
lished to present the various ma- 
terials handling equipments which 
supplement the basic Barrett lines; 
lift trucks, elevators and storage 
racks. These supplementary units 
have, in many plants, yielded im- 
portant savings in man hours at 
a low equipment cost. 


x eos 


ICTURED and described, with 

prices, in the new bulletin are 
the Case-Y truck—a lightweight 
all-welded hand truck developed 
for the easier handling of cases, 
kegs and bags; barrel trucks, pick 
up pallets (for use with hand 
trucks), chisel trucks, reel trucks, 
rockeracks (for draining barrels 
and drums), carboy pourers, steel 
barrel skids, die tables, stacking 


WIRE 














frames, bar stock racks, the Nifty 
lifter and skid system, rectangu- 
lar and triangular dollies, and 
Steeleg skids. Representative lift 
trucks, portable elevators and 
storage racks are also shown. 


x x oe 


ULLETIN 4881 will be mailed 

upon request by Barrett-Crav- 
ens Co., 4609 So. Western Blvd., 
Chicago 9, IIl. 


kok 
Baldwin-Hunter Spring Tester 


RRANGEMENTS for the man- 

ufacture and sale of a spring 
testing machine by the Testing 
Equipment of The Baldwin Loco- 
motive Works, Philadelphia 42, 
Pa., have been completed with 
Hunter Spring Company, Lans- 
dale, Pa. The instrument was de- 
signed for high production inspec- 
tion and testing of any type of 
small spring (coil, flat, special de- 
sign, or spring assembly) within 
the limits of 12 in. in length and 
5 lb. of load. It is especially useful 
for springs made of wire sizes 
from 0.005 in. to 0.030 in. in di- 
ameter. The equipment is sensi- 
tive to load changes of less than 
50 milligrams and has a weighing 
accuracy within + 0.10 percent. 


x * * 


ORE than 50 of these testers 

are in successful use since 
they became available last year. 
Use of this instrument permits 
closer tolerances in spring speci- 
fications, both in their manufac- 
ture and utilization. The instru- 
ment is expected to eliminate the 
inaccuracies of improvised special 
testing jigs and is reported to be 
much faster. than conventional 
load measuring equipment. 


Re 


New Tie Wire Proves Lighter, 
Stronger and More Economical 
NEW and lighter tie wire, 
tested in actual service by 
neon sign manufacturers in Tulsa, 
Oklahoma, has proved stronger 
and lighter than ordinary tie wire. 
Made of .corrosion-resistant Monel 
the wire is only .015” in diameter, 
compared to the .022” diameter of 
standard tie wire. 


Cae. a 5 
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ANUFACTURERS who have 
used the Monel wire for fas- 


tening neon glass tubes to signs 
stress the importance of its cor- 
rosion-resistant characteristics as 
well as its greater strength. Under 
continued exposure it will not rust 
nor discolor. 


kk * 
ETAL GOODS CORPORA- 
TION, distributors of the 


wire, point out that it is easier to 
work than ordinary tie wire and 
costs less per foot. 


Ki *&e*® 


ABRICATORS who are inter- 
ested in learning more about 
the new wire are invited to write 
to Metal Goods Corporation, 5207 
3rown Ave., St. Louis, Missouri. 


oe Oe 


Martin Technical Service 


Described 


HY more and more vinyl 
resin compounders and pro- 
cessors today are taking advan- 
tage of the free technical advisory 
service made available to clients 
of The Glenn L. Martin Company’s 





DAMA 
draws 


ADAMAS GIVES YOU ALL 5! 


1. Increased output means 

2. Longer die life means 

3. Fewer rejections means 

4. Easier maintenance means 
5. Lower initial die price means 


ADAMAS 


CARBIDE CORPORATION 


1000 South 4th Street - 


Harrison, New Jersey 


Producers of top quality carbide for cutting tools, dies and wear resistance 









CUNO: 


Get ADAMAS DIE BULLETIN D-749 
for full information on 

ADAMAS wire drawing dies, 

die nibs and wear parts 

for the wire industry. 
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Chemicals Division, Baltimore 3, 
Md., is explained in an article in 
a recent issue of THE MARTIN 


STAR. 
k ok 


HE Division’s Technical Serv- 

ice facilities are devoted ex- 
clusively to the solution of the 
immediate problems of customers. 
“Proper exploitation of the new 
and promising vinyl plastics field,” 
according to the article, “entails a 
vast and varied program of re- 
search calling for close interde- 
pendence between the maker and 
the users of the resin. 


x ok * 


41 ~, CTUAL performance of the 

work in the laboratory 
sometimes involves all three gen- 
eral classes of experimental test- 
ing facility—chemical, physical 
and processing. In addition, the 
Division’s reference library often 
plays an important role. Finally, 
the case history of each project— 
in the form of laboratory notes— 
is reviewed, and recommendations 
are drawn up for submission to 


the client.” 
k* * 


Booklet Describes Heat Treating 
and Pickling of Stainless Steels 


NEW 36-page booklet, “Heat 

Treating and Pickling of Arm- 
co Stainless Steels,’ published by 
Armco Steel Corporation, Middle- 
town, Ohio, presents comprehen- 
sive and up-tc-date information on 
heat treating and pickling meth- 
ods for stainless steels. Recom- 
mended procedures, based on prac- 
tical experience and_ extensive 
work in Armco’s Research Labo- 
ratories, are given in detail so that 
full advantage can be taken of the 
valuable properties of stainless 
steel. 

xk k * 


UBJECTS discussed in the book- 

let are general practices and 
equipment for heat treating stain- 
less; recommended heat treatments 
for the chromium-nickel, ferritic 
chromium, and martensitic chro- 
mium (hardenable) types of stain- 
less steel; surface hardening; pick- 
ling (scale removal) methods; and 
heat treating problems and rem- 


edies. 
xk k * 


rgiedeacate NEW material on 
heat treating the stabilized 
grades, how heat treatment af- 
fects corrosion resistance, and spe- 
cial procedures for heat treating 
stainless steel forgings are dis- 
cussed in detail. 
x *k * 


XTENSIVE use of charts and 

graphs to summarize heat treat- 
ments and show the effect of vari- 
ations in heat treating procedure 
on the mechanical properties of 
stainless steels make this booklet 
a handy reference manual for de- 
sign and processing engineers as 
well as preduction departments. 

xk wk 


New Hydraulically Operated 
Wire Spooler with Zero to 4,000 
FPM Spooling Speed 

HYDRAULICALLY Operated 
Wire Spooler of revolutionary 
new design is announced by Steel 
Equipment Company, 2890 East 
83rd Street, Cleveland 3, Ohio. The 
new SECO Spooler features a wide 





D, finished, ready to use. 





Made of a special grade of tungsten carbide—free from 


porosity. Great abrasion resistance. Takes 
Available in A, blank and rough cored nibs; B, rough cored 
dies (cased); C, semi-finished, rough drilled dies (cased); 


WILLEY’S SIZING and EXTRUSION DIES 





high polish. 





WRITE for CATALOG 


Available to executives and engineers. 64 pages of valu- 
able tool and die information for the man interested in 
production tooling that cuts costs. 


WILLEY’S CARBIDE TOOL CO. 
1340 W. VERNOR HIGHWAY, 
DETROIT 1, MICH. 


In making — this 
complicated extru- 
sion die with tung- 
sten carbide insert 
Willey's used the 
new, inverted cas- 
ing method which 
insures permanent 
mounting, __ rigidity 
and long life. Ideal 
for cold heading 
operations. For 
complete _informa- 
tion on this new 
type casing submit 
your die problems 
to Willey's  engi- 
neers. 
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speed range, accurate tension and 
speed control, and a fully adjust- 
able traverse rate. 


Ki See 


NFINITELY variable speeds be- 

tween zero and 4,000 FPM are 
accurately controlled. Efficient 
traversing with smooth, even coil 
build-up is possible for wire gauges 
varying up to 20:1. A pressure 
control valve adjusts the tension 
to the desired value for fine or 
coarse wire. Hydraulic equipment, 
with a standard AC constant speed 
motor as a power source, is used, 
with ‘“finger-tip’” controls for ac- 
curacy and highest efficiency. 


1 ae Ae: 


A NEW development used in 
this spooler is a rider-roll con- 
trol, developed by SECO using 
Sperry equipment. This control 
maintains a constant linear spool- 
ing speed by automatically de- 
creasing the speed of the spooler 
as the coil diameter increases. 


cee ee 


COMPLETELY satisfactory 
installation of the new SECO 
Hydraulically Operated Spooler is 
being used to handle tinned copper 
wire direct from the tinning bath. 
This four-spindle duplex traverse 
reel handles wire sizes ranging 
from .100” thick by .200” wide to 
.045” thick by .500” wide. Speeds 
from 150 to 600 FPM are used at 
fully controlled tension from 75 
to 150 pounds. 250 pounds of wire 
can be coiled on collapsible blocks, 





New Hydraulically Operated Wire Spooler an- 
nounced by Steel Equipment Company, Cleveland, 
Ohio. D7 * * % * % * * * 


10” in diameter, 6” wide with 18” 
flanges, or 450 pounds of wire on 
spools with 14” diameter cores, 6” 
wide, with 24” flanges. 

kook ok 


HE new SECO Spooler is en- 

gineered to solve current pro- 
duction problems of users and pro- 
vides built-in flexibility for future 
requirements. Compact in design, 
it sets new standards for econom- 
ical operation, safety and trouble- 
free maintenance. 


teams Sameer 





Send in 
Your Order Now 
for the 


1949 Wire Buyers Guide 











One of a series of compounds for drawing metals, Die Gard 34 


is unexcelled for wet drawing of non-ferrous wire in the rod 


and intermediate size range. We can give you figures showing 


production results which are pleasing. Wire, Phone, or Write. 
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BASIC REFINERS OF FATTY OILS 


RUA Waa “W 
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New Bulletin on Gas-Fired 
Air Heaters 


URFACE COMBUSTION COR- 

PORATION has released a new 
bulletin on Gas-Fired Air Heaters 
and their applications. This is an 
informative series on industrial 
heat-treating equipment. 


x * 


N this bulletin, ‘Surface’ Air 


Heaters are described as used 
by America’s largest automobile 


manufacturers for body paint-dry- 
ing, as well as other methods of 
using heated air, such as in the 
drying and processing of chemicals, 
ceramic products, paper, foods, 
textiles, rugs and similar articles. 
k ok 
COPY of this bulletin, No. 
SC-143, may be obtained by 


writing to Surface Combustion 
Corporation, Toledo 1, Ohio. 


x «xk * 








has been adopted over the last 


decade by an increasing number of 


NONMETALLIC SHEATHED CABLE 


Manufacturers as their standard serving. 


An exclusive product of 


crrimac 
aper Co.Inc 


Mills — Lawrence, Mass. 


295 Madison Ave., New York City 


Also Manufacturers of High Voltage Cable Paper 
and Armored Cable Kraft. 


* Patent applied for. 
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Tire Bead Wire 


IRES on the family automobile 

absorb many shocks on the 
highways. The four tires contain 
800 feet of thin steel wire. This 
“bead” wire is embedded in the 
tire at the inside diameters. It is 
at once a foundation and a grip on 
the rim of car wheels. 


x KK x 


N average of about 200 feet of 

high carbon steel wire is used 
in the beads of each passenger 
car tire. In 1948, nearly 67,000,- 
000 such tires were made. That 
production would require an esti- 
mated 2.5 million miles of 0.037 
gage bead wire, or 2,358 net tons. 
In addition, 14,588,000 bus and 
truck tires were made, each taking 
about three pounds of bead wire. 


x x *& 


NE method of employing bead 

wire is to form a hoop of the 
desired circumference out of a 
single wire. The strand forms a 
circle 20 to 25 times. The hoop is 
then wrapped with a _ material 
which will bond well with rubber. 
In the heat of ensuing steps of 
tire manufacture, bead wire be- 
comes an integral part of the prod- 


uct. 
from Steel Facts 


Ad. ate § 


Variable Speed Control for Light 
Horsepower Machinery 


NEW 8-page bulletin describes 

the improved design of Reeves 
Vari-Speed Jr. unit for light horse- 
power requirements. Bulletin in- 
cludes description, photographs, 
rating and dimension tables, and 
prices. Unit delivers infinitely va- 
riable speed to any driven machine 
with speed ratios from 1-34 to 
2-3/4: 1, and is made in six sizes for 
use with any standard constant 
speed motor up to 1-14 HP. Re- 
quest bulletin VN-4912 Reeves 
Pulley Co., Columbus, Ind. 

k* ok 


The Nylon Coating of Wire 
(Continued from page 934) 
possible to handle the full range 
of speeds that the requirements in- 
dicated at very accurately con- 
trolled and constant tension values. 
kk * 
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KCAUSE of the wide wire size 

ranges that were to be run on 
this tubing operation, four fixed 
speed transmissions were provided 
in each one of the rotating units. 
These manual transmissions were 
electrically interlocked so that it 
would be impossible for the oper- 
ator to run the line without all 
units being in the same gear ratio. 


a oe 


HE main prime mover of the 
system, that is the variable vol- 
tage drive, was equipped with oper- 
ating features that were not nor- 
mally provided in extrusion opera- 
tion. 
k ok 


EMOTE acceleration control 
was provided so that a uniform 
acceleration rate to a_ predeter- 
mined speed could be used. This 
allowed the operator to have com- 
plete freedom from the task ‘of 
controlling the acceleration rate 
which, if not carefully done, can 
result in wire breakage or in fau'ty 
jacketing. 
k ok * 
N case of an emergency, such as 
a wire break, dynamic braking 
is a useful safety feature. Dynamic 
braking was applied to the entire 
system and under those braking 
conditions, it was entirely possible 
to stop the entire line, under rapid 
deceleration conditions, synchro- 
nously. 
* ok * 


T was decided that the tuber 

synchronization should be com- 
pletely independent from the means 
of synchronization of the wire 
speed. This was done because cf 
the difference of delivery capacity 
of any tuber as compared to the 
straight line speed function of the 
wire drive. Accordingly, the tuber 
was also equipped with remote ac- 
celeration control so that it was 
easily possible for the operator, by 
electric pushbutton methods, to 
synchronize both the speed of 
screw and the speed of the wire 
for a given coating thickness. 


x k * 


N a short space of time, it is pos- 
sible only to hit the very broad 
aspects of the application of nylon 
to wire. We have been able to dis- 
cuss only the broad equipment as- 


OCTOBER, 1949 





pects of the two methods of apply- 
ing nylon to wire or cable. 


a eo 


N order to present a resume, it 
can be said that: the solution 
method can be used under the fol- 
lowing conditions :— 
1) For wires approximately 18 
gauge and smaller. 


2) For relatively thin coating thick- 
ness or thin applications. 


3) Where space requirements do 
not permit the extrusion method, 
other things being equal. 


eee. Sf 


IKEWISE, the extrusion meth- 
od has its advantages when 


the following conditions exist :— 


1) Large diameter wires and cables 
are to be jacketed. 

2) Heavy nylon coats are to be re- 
quired. 

3) Where insufficient headroom ex- 
ists, all other conditions being 


equal. 
x * 
ATURALLY, these are not 
dogmatic statements, but 


rather they are the general sum- 
mary of the conclusions reached 
after many specific discussions 
with insulating engineers, cable 
engineers, extruder manufacturers 
and others who are actively inter- 
ested in Nylon Coating Application. 


ae Ae 





What’s your problem? 


Fine Wire? 


Tungsten? 


Molybdenum? 








Problem 1 


The firm of AL LOYS & AL UMINUM were in urgent 
need of fine aluminum and aluminum alloy 
wire for a delicate production job. Fine Wire 
Headquarters assured them that it was no 
problem at all The order was placed, the 
Fine Wire delivered, and it performed to the 
complete satisfaction of all concerned. 





Problem 2 


Mr. Hi Hott needed molybdenum sheets for 
forming into parts High hot strength and 
good ductility were required North Ameri- 
can Philips supplied him with Elmet Molybde- 
num sheets that met his specifications exactly 














HY not call Fine Wire Head- 
quarters when you have a ques- 
tion about fine wire? We can't do the 
impossible, but we can do lots of things 
that can bring you the right fine wire 


the answer 


Problem 3 


Mr. N O Emission, II, required plated 
grid wires. ‘He solved his problem with 
a call to Fine Wire Headquarters. We 
shipped him some gold plated tungsten 
and molybdenum wires. Result: no sec- 
ondary emission. 





for the job. So—when you have a Fine 
Wire problem—wire, phone or write 
to North American Philips, makers of 
NORELCO Fine Wires, and ELMET 
Tungsten and Molybdenum products. 


NORTH AMERICAN PHILIPS COMPANY, INC. 


Factory and Main Sales Office: Lewiston, Maine 
Export Representative - Philips Export Corporation + 100 East 42nd Street, New York 17, N. Y. 
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Possibilities in Handling 

Wire and Wire Products 

(Continued from page 940) 
direct to the pay-off stands back 
of the intermediates and loaded 
onto them ready for welding. These 
pay-off stands are novel in that 
they have the wire loaded on the 
back end where it can be welded 
to the bundle already there, with- 
out stopping the machine. This 
operation can go on indefinitely. 
The combinaticn of the rod and 
intermediate machine eliminates 
several handlings and is’ the 


The quality of the wire you 
use governs the quality 
of your finished product. 
Laclede wire is made to 
your specifications ... with 
quality that’s controlled 
from their open hearth 
through the finished wire 
—assuring uniform temper, 
gauge and finish. 






method to be used although the 
layout of the machines is such that 
either set-up may be employed as 
production requirements may re- 
quire. 

x *k * 


ROM the intermediate machines 

the coils will go to the annealers. 
This handling operation has yet to 
be worked out. Our problem here 
is how to best handle the wire. 
Shall we use fork lift trucks (gas 
or electric) or shall we use power 
driven platform lift trucks with 
the operator walking? Another 





QUALITY WIRE FOR ALL NEEDS 
—IN ALL GRADES AND FINISHES 


Bright or Black Annealed = Fine and Weaving 


High Carbon Spring Stapling Rope 
Low Carbon Bright Basic Bookbinding 
Tinned, Galvanized Copper Coated—Liquor Finishes 
Sizes: Y2” to 40 ga. (.007”) 


Coils, Spools, or cut Lengths 


Laclede engineers and metallurgists will aid 
you in developing wire specifications to 
better your product. Write for information. 





LACLEDE STEEL COMPANY 


Producers of 





Construction Steel 
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St. Louis, Mo. 


problem is how best to load the 
annealing pins? 
k ok 


LARGE portion of our wire is 

drawn after annealing to fine 
wire for screen cloth. The wire is 
delivered to the fine wire machines 
in 700 pound packages. Perhaps 
more can be said of this at some 
later date. The fine wire is drawn 
both in eccils and on spools. Eventu- 
ally all of this wire will be drawn 
on spools, and used without fur- 
ther respooling. 

x *k * 


HE bulk of our wire not drawn 

to fine wire goes into poultry 
netting and is finished to size on 
the intermediate machines, an- 
nealed and galvanized. Here again 
we are going to modernize and we 
are confronted with another pack- 
aging and handling problem. We 
want wire delivered to the netting 
machines in approximately 1000 
pound packages. Is it possible to 
galvanize onto a 1000 pound spool? 
We think it is. We have heard of 
wire being galvanized in coils and 
loaded directly onto combined skid 
and pay-off stand. In this case coils 
would be welded together to give 
the desired package. Both schemes 
have merit but which is the better? 


x * « 


SIDE from the Wire Mill we 

are wondering what is the best 
method of handling and storing 
wire with the least handling? To 
utilize the cubic contents of a 
building you must stack, but what 
is the best size and design of a 
container and what is the most 
economical way to handle with 
limited storage facilities? 

x kk 


N the Rope Shop how is the best 

way to handle and store reels 
of rope? Handling of the bobbins 
of wire from the spoolers to the 
stranders is also a problem. In 
this connection would it be possible 
to get rope wire on spools in place 
of coils? This would be especially 
advantageous if the spools would 
fit the stranders. These are some 
of the handling problems that 
come up. How many of you have 
some of the answers? 
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New Copper Alloy Developed by 
Battelle Memorial Institute 


N alloy of copper and silver 

which has both high electrical 
conductivity and high strength 
when drawn to wire or rolled into 
strip has been developed by me- 
tallurgists of Battelle Institute, 
Columbus, Ohio. It is being tested 
by the Army Signal Corps as a 
material for use in field communi- 
cations wire. It is reported also 
that it may prove useful in radio 
and television. 


a A 


IRE made from the alloy has 

several advantages for Signal 
Corps use. It can be _ stretched 
greater distances between supports 
without breaking, is more easily 
handled, and conducts more elec- 
trical current. Because the strand- 
ed conductor is made of similar 
wires, manufacturing and splicing 
in the field is simplified. 

k* ok * 


HE development is the result 

of Signal Corps-sponsored re- 
search at Battelle. In 1946, the 
Signal Corps asked the Institute 
to investigate the possibility of 
devising a copper alloy wire which 
would have properties superior to 
its standard field wire. The latter, 


a stranded material, is made up of 


four copper wires and three steel 
wires, each about 1/100 of an inch 
in diameter. The copper wires 
carry most of the current and the 
steel wires give the strength. The 
use of two such dissimilar wires 
in the strand causes trouble in 
production and in splicing in the 
field: This would be avoided if all 
wires in the strand were alike. 
* &k * 


ATTELLE metallurgists solved 

the problem by developing a 
copper-silver alloy and a method 
of heat treating and work harden- 
ing to give it high strength. (A 
0.011-inch-diameter wire has a 
minimum tensile strength of 170,- 
000 p.s.i. and a conductivity of 
70% IACS.) The specially fabri- 
cated wire in laboratory tests ex- 
ceeds all specifications for field 
communications wire. The silver 
content is about 614 per cent, but 
in view of the properties obtained, 
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the use of silver is not considered 
prchibitive. 
* kk * 


VER 50 miles of copper-silver 

wire have now been made by 
the American Brass Company for 
service testing. In all probability, 
the material will have numerous 
other uses in industry, according 
to Dr. Bruce W. Gonser and Web- 
ster Hodge, Battelle metallurgists 
in charge of the wire development. 
Radio and television are two fields 
in which applications are ‘‘most 
likely’. In strip form, it is believed 
that the alloy eventually may be 
useful in instrument manufactur- 


ing, wherever a combination of 
strength, springiness, and _ elec- 
trical or heat conductivity is need- 
ed. To date, however, there has 
been no research on developing in- 
dustrial uses for the wire alloy, 
the Battelle men were careful to 


point out. 
k wk 


ATTELLE INSTITUTE is one 

of the country’s leading foun- 
dations for education and indus- 
trial research. It conducts research 
for private industry and govern- 
mental agencies on a_ nonprofit 
basis. 
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AL Whtal 
WIRE SPOOLS 


Light weight, all-steel, lithographed. 
5", 6!/5", and 10!/," diameter ends. 


Ends and traverses may be shipped 
unassembled. 





We also produce spools for fine and magnet wire. 





jJ.L.CLARK MANUFACTURING CO. 
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Processing of Stainless Steel Wire 
(Continued from page 923) 


die. Stainless generates more heat 
when drawn than carbon steel ana 
consequently lubricants which are 
suitable for drawing carbon steel 
may not be satisfactory for stain- 
less. In most cases it is the desire 
of the wire drawer to secure as 


Hdd 





Fig. 16—Processing steps in making 18—8 stainless steel set-screws on 
multiple die up-setter. This type operation requires highly uniform wire, 


with low work hardening rate. 


smooth and as high a finish on 
stainless as possible. The ultimate 
in finish is achieved when drawing 
is accomplished with no lubricant 
as the surface is then in direct con- 
tact with the die which results in 
a burnishing effect that produces 
a high lustre. From a practical 
standpoint, it is not possible to 
draw dry and bare stainless steel 





processing operation. 


wire as it will pick-up on dies 
which results in scratched wire. In 
drawing stainless through diamond 
dies the wire is generally bare as 
it enters the die tub, but as the 
dies are covered with an oil or 
water lubricant the surface is 
lubricated to some degree. Diamond 
drawn wire has a high lustre which 
is desirable in many applications. 
* ke 





Fig. 17—Careful handiing of stainless steel wire is necessary in every 


Wooden skids prevent much scratching by concrete 
floors and general handling. * = ” * a * 4 
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Top View, showing 
Fly Wheel and Gears 
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Manufactured Exclusively For 


1000 STAPLES PER MINUTE?! 


i FENCE STAPLES—POULTRY NETTING STAPLES— 
DOUBLE POINTED TACKS (WIRE CLOTH TACKS) 


Fastest Staple Cutter Ever Made — Makes Two 
Complete Staples at each revolution — Compact, 
Easily Adjustable, Efficient. 


48 Different Leg Lengths, Gauges 9 through 18 


Can Be Made With 
HUMPHREY RAPID STAPLE CUTTER 


Early Deliveries of Belt or Motor Drive Machines 
Now Possible. Send for complete details and prices. 


REED and RICHARDS TRANSATLANTIC, Inc. 


CHANIN BLDG., 122 EAST 42nd ST., NEW YORK 17, N. Y., U.S.A. 


REG. CABLE ADD., “LOUREED, NEW YORK”. 


Also Bale Tie Machines, producing single loop, round or oval ties, 2000 per hour; 3 to 16 ft. 
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ANY proprietary drawing com- 
pounds have keen introduced 

for drawing stainless but in the 
main there has not as yet been de- 
veloped a universally satisfactory 
lubricant for drawing stainless. As 
mentioned earlier, pure lead, put 
on by hot dipping in coils or 
strands is about the best lubricant 
for roughing and heavy drafts. 
Lead is relatively exnensive and 
must be removed before process 
annealing. Very little tonnage of 


lead coated wire is shipped to users, 
although it is an excellent lubri- 
cant for spring and cold heading 
wire. However, there is some indi- 
cation that the use of lead presents 
a health hazard as dangerous con- 
centrations may build up in the at- 
mosphere around high speed tan- 
dem draw benches. Adequate ven- 
tilation should be provided for such 
installations. 


ia the workhorse of drawing 

compounds, is used extensively 
for drawing stainless. The best 
grade of slaked lime as a saturated 
solution in hot water is used and 
applied to the wire by dipping. A 
thin, tightly adherent coating is 
desired which will act as a lubri- 
cant as well as a base for carrying 
grease, soap or other lubricants 
into the die. It is not generally 





Fig. 18—Typical sections being made from stainless steel wire aby cold Fig. 19—A few of the many hundreds of applications where stainless 


drawing and rolling. 


steel wire is serving industry, the home and the individual. 












NE Quick Change Head Unit permits swinging 
Die Head out, for cleaning, inspection or chang- 
ing. Just loosen 2 bolts. This feature illustrated 


on a 3%” NE Tuber is avoilable on all sizes 
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type head for insulating wire, extruding hose 
covering, special shapes ortubing. With slight 
modifications, either rubber or plastics can 
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necessary to remove lime from wire 
prior to process annealing, as it 
tends to minimize scaling. Lime 
coated wire as such is not generally 
shipped to the user, although lime 
coated wire which has been drawn 
through soap in die box is used 
for cold heading, and most wire 
for electrode use receives a lime 
coating prior to shipment. 


oe 


T is general practice to have 

soap and other lubricants in die 
boxes when dry drawing stainless 
wire. Many proprietary compounds 
with soap as a base are available 
to wire drawers, but regular white 
flake high purity soap is quite 
satisfactory as a die box lubricant. 
Most cold heading wire is finished 
with soap in the die box, and it 
augments other coatings used as 
lubricants in cold heading and 
forming operations. 


xa 


OPPER, applied by electro-de- 
position, has proven highly 


satisfactory as a lubricant for cold 
heading and forming operations. 
In producing stainless cold heading 
wire it is general practice to draw 
.003” to .005” oversize, process an- 
neal, pickle, copper coat, light lime, 
and draw to size with soap in die 
box. For cold heading operations 
a heavy copper coat is undesirable 
and best results are obtained when 
the coating is between .0003” and 
0005” and tightly adherent. Prior 
to the plating operation it is neces- 
sary to treat wire in a hot hydyro- 
chloric acid solution to secure good 
adhesion. Copper is not generally 
used as a lubricant for heavy 
drafts. 
fk * 


[* recent years, proprietary 
grease compounds have come 
into wide use for drawing stainless, 
particularly for light passes, to 
impart a smooth and lustrous fin- 
ish to the wire. 


x * * 


IN, cadmium, and cadmium 
base alloys are sometimes ap- 


plied to the surface of stainless 
steel for special uses. Tin is used 
on armature binding wire to as- 
sist in soldering; cadmium has 
been used on spring wire to facili- 
tate automatic winding but due to 
high cost it has been replaced 
largely by other materials. ‘“Ox- 
ide” coating on wire has proven 
beneficial for some years as a lubri- 
cant for spring and cold heading 
operations. 
xk ok * 


N addition to the forming of 

shapes from wire by cold draw- 
ing, cold rolling is used for mak- 
ing shapes from wire which are 
not practicable to produce by draw- 
ing. Almost any shape which can 
be made of carbon steel can be 
produced in one of the stainless 
grades. 

xk kk 


T is necessary to maintain close 
laboratory control of every step 
in processing stainless steel wire 
from rod to finished size as slight 
variations in analysis and drafting 
have considerable influence on the 











nearly 50%. 


Modern Machines 
Chain-Link Fence 


Manufacture 


Operating labor, Power, Factory space and 
maintenance reduced to minimum, actually 


Machine Output—30% to 50% more than 
ever before obtained. 

The No. 2A Blashill Chain-Link Machines 
weave Twin Wires in 6 to 14 gauges with 
I'/4,"" to 4" meshes and fence from 2 ft. to 
12 ft. wide—They are built to quality stand- 
ard of high-class machine tools—Ball and 
Roller Bearings — Machine cut and hard- 
ened alloy steel gears—A long life machine 
and a safe investment. 


ARTHUR BLASHILL 


WOODSTOCK, 
ONTARIO, CANADA 
(Formerly at Birmingham, England) 
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tensile properties of the finished 
wire. As mentioned earlier, users 
of stainless steel are becoming 
more critical in their demands as to 
quality and uniformity, which in 
turn require the producer to tight- 
en his processing controls. As 
compared to carbon steel, stainless 
is an expensive engineering ma- 
terial, and the user is apt to com- 
plain if any appreciable scrap re- 
sults in his operations. The tough- 
est problem is uniformity of tensile 
properties, especially of the chro- 
mium-nickel grades. These grades 
harden -rapidly and to a high de- 
gree when cold deformed, such as 
by drawing, and small variations 
in size and analysis will result in 
wide differences of tensile proper- 
ties in finished wire. 
k ok ok 


ELECTION of analysis is im- 

portant, particularly with the 
chromium-nickel alloys, as the 
ratio of carbon to chromium to 
nickel has a profound influence on 
the reaction of these alloys to cold 
deformation. Carbon is not as im- 
portant as chromium and nickel, 
as it is generally low, under .08%. 
Type 302, or 18-8, stainless is gen- 
erally suppliéd with: chromium 
about 18.5% and nickel 8.50%. If 
the nickel is raised in this base 
analysis to about 10.50%, the work 
hardening rate is decreased ma- 
terially and this type of alloy is 
very satisfactory for applications 
involving cold deformation, such as 
making screws. On the other hand, 
if the nickel is lowered to about 
7.50% the work hardening rate is 
increased considerably, and this 
type analysis is used for spring 
wire where high tensile properties 
are required. Between these two 
extremes are dczens of analysis 
combinations possible which intro- 
duces the problem of processing 
different lots of chromium-nickel 
stainless wire and ending with a 
product uniform in tensile proper- 
ties. For this reason it is usually 
not possible to set up a standard 
drafting practice on a given size 
wire if the tensile requirements are 
to be held within narrow ranges. 
The only alternate is frequent ten- 
sile testing and adjust finishing 
drafts to accommodate the work 
hardening characteristics of each 
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individual lot. 
x kk 


HE analysis of the chromium 
grades has very little bearing 
on work hardening -rates, and 
standard drafting practice can be 
set up for these alloys. 
xk ok ok 


O assure satisfactory use in 
customers’ plants, the surface 
of stainless wire should be pro- 
tected during transit. Paper wrap- 
ping, burlapping, and boxing are 





used, depending on the users’ pref- 
erence. 


Ki Ke 


INCE the commercial introduc- 

tion of stainless steel its use 
has extended into practically every 
industry, and it is a rare home 
that doesn’t have one to several 
dozen articles made of this versa- 
tile metal. Many are made from 
wire, and the field of application 
for stainless steel wire is expand- 
ing each year. It is a well recog- 











of your special requirements. 


FISKE’S LUBRICANTS 


RESULT IN BETTER 


WIRE DRAWING 


If you are drawing copper, brass, aluminum, stainless 
steel or other alloy wires, there is a FISKE product for each 


A FISKE wire drawing lubricant will give you improved 
finishes, keep dies cleaner, increase die life and reduce your 
wire manufacturing costs. Try them! 





FISKE WIRE ROPE LUBRICANTS for pre-fabrication and 
field use are scientifically compounded for wire rope use. They are 








water-repellant, impervious to gases and chemical fumes, give maxi- 
mum protection against corrosive elements and preserve the core 
under all operating conditions. Use them in the manufacture of 
your rope and recommend them to your customers for field and 


maintenance service. 





There is a Fiske Lubricant for every metal working operation. 
Each is an outstanding product and results in more production, 
better finish and increased tool life. Let us solve your special prob- 
lems. Write today to Fiske Brothers Refining Co., 143 Lockwood 
St., Newark 5, N. J., or 1514 Oakdale Avenue, Toledo 5, Ohio. 
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nized fact that the cost of deterio- 
ration of steel by rusting amounts 
to many millions of dollars each 
year, and this occurs despite the 
use of paints, plating, and other 
methods of surface protection. The 
obvious answer to this problem is 
to use corrosion resisting steels, 
but the economics do not always 
justify their use. However, there 
are many applications where the 
overall saving in maintenance and 
repairs makes the use of stainless 
steel economical even though the 
first cost is higher than other less 


corrosion resisting materials. 
x *k * 


Celsius Versus Centigrade 


HE Ninth General Conference 

on Weights and Measures, 
held in October 1948, adopted the 
name “Celsius” for the scale of 
temperature which has more com- 
monly been called “Centigrade.” 
This action, which had not been 
proposed in advance of the Con- 
ference, arose from a question re- 
garding preferred usage in French, 
the sole official language of the 





braider bobbin. 


evenly between heads. 


6708 Empire State Bldg. 
New York, N. Y. 





STANDARD UNI-DRIVE 
WIRE WINDER 


Spindle can be made to fit any spool or 
bobbin required. Photo is for a Wardwell 3 






YOUR PRODUCTION 
WITH THIS WINDER 


Main drive belts done away with. Traverse variation from 15” 
to 544” between heads without changing cam. 
H. P. A. C. motor for 110 volts, 60 cycle current, single phase. 
Incorporates many valuable new features. 
on each spool. New micrometer variable traverse motion winds 
Geared wind produces straight parallel 
wind which eliminates jumping of guide on braider latch. Starts 
slow. Makes possible greatly increased production. 


PAYOFF 


Our Payoff Attachment is constructed with a compensator which 
permits variable tension which insures uniform tension at all times. 


STANDARD MILL SUPPLY 


1064-1080 Main Street 
Pawtucket, R. I. 





INCREASE 


Equipped with 1/4” 


Winds up to 24 ends 


513 So. Tyron Street 
Charlotte, N. C. 
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Conference. The decision therefore 
may be considered as applying 
strictly only to that language. In 
the interest of eventual uniformity 
of practice the use of “Celsius” 
appears desirable, but it is not 
practicable to impose this term on 
those who prefer “Centigrade.” 


x eo ee 


ITH regard to the merits of 

the decision it may be re- 
marked that Celsius (abbreviated 
C) is analogous to the names Kel- 
vin, Fahrenheit, Reaumur and 
Rankine used for other tempera- 
ture scales, that it has previously 
been used considerably in some 
countries, and _ occasionally in 
America, being included in Web- 
ster’s dictionary. It might also be 
argued that “Centigrade” is log- 
ically ambiguous, since the ab- 
solute Kelvin scale, as well as the 
“Centigrade” scale, has 100 de- 
grees between the ice point and the 
boiling point of water. On the 
other hand, the name “Centigrade” 
is thoroughly established in Eng- 
lish-speaking countries, the need 
for choosing between that name 
and “Centesimale” arises only in 
French, and the decision on a term 
in the official French language of 
the Conference may not be consid- 
ered as controlling the terms to be 
used in translating into other 
tongues. 


x *k* * 


E.I.T.A. Moves to Philadelphia 


NNOUNCEMENT has _sbeen 

made of the removal of the 
executive offices of The Electric 
Industrial Truck Association, to 
the Beury Building, 3701 North 
Broad Street, Philadelphia 40, 
Pennsylvania. 


eh hg 


HE Association, members of 

which manufacture some 90 
percent of the storage battery- 
powered industrial trucks, stor- 
age batteries and charging equip- 
ment produced in the United 
States, formerly occupied offices 
at 29-28 41st Avenue, Long Island 
City 1, New York. 
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Spools for Shipping Magnet Wire 


(Continued from page 890) 


ALUMINUM 
BRAZED SPOOL 
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Figure 6 * 


Wood-Metal Spool 


HIS spool has only two factors 

in its favor, low cost and dura- 
bility. As most wire mill men know 
this spool has been the standard 
for many years. However, due to 
its failure to meet the high stand- 
ards now desired by the industry 
for concentricity, strength, con- 
tinuity of surface and relatively 
poor appearance, it has been re- 
placed by other types of spools. 


FE 


Two Piece Aluminum Die Cast 
Spool 


OR a while this spool was ac- 

cepted by the industry because 
it gave greater accuracy, was 
stronger, had better appearance 
and good continuity of surface. 
However, the higher value, high 
maintenance costs and poor resist- 
ance to breakage and nicking soon 
turned opinion against it. 


ee Sg 


One Piece Magnesium Die Cast 
Spool 


HIS spool having more resili- 
ency than the aluminum spool 


ALUMINUM 
DRAWN SPOOL 
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Fifty years of cooperation in developing equip- 
ment to fulfill the indicated requirements of the 
industries we serve, have led to our growth from 
this small beginning to our present world-wide 
recognition as a source of quality testing appa- 
ratus. Industry has put its trust in us, and we 
look toward our second half-century with appre- 


ciation of your faith, and determination to merit 
it even more. 
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Figure 8 ° ad 


was started as a development for 
a lighter spool. As can be seen 
from the evaluation this appears to 
meet all requirements with the ex- 
ception of being only fair in ap- 
pearance and just good in close tol- 
erances. Die cast spools, unless 
machined after die casting which 
always adds to the cost, will have 
greater tolerances than other types 
of spools due to the inherent na- 
ture of manufacture. It can be 
said that the development pro- 
gram is being carried on in this 


type of spool to produce a better 
finish. 
k ok 


Sheet Aluminum Drawn Spool 


HILE the magnesium spool 

was in the process of develop- 
ment, the sheet aluminum drawn 
spool became the accepted stand- 
ard of the industry. It can be seen 
easily why this happened. The 
spool, although high in cost and 
in maintenance upkeep, had very 








Figure 9 * 


good accuracy, strength, appear- 
ance and continuity of surface. It 
increased production and met with 
great favor. However, as mentioned 
elsewhere, at times, it cost about 
ten cents per spool to straighten 
them since they bent so easily. 


A: 


Sheet Aluminum Brazed Spool 


N order to eliminate all joints on 


the working surface and in order 
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Yet this Weldco Pickling Hook Is stil On the Job After 3 Years’ Service! 


Installed in the Lamson & Sessions rod and 
wire mill in November, 1946, this lightweight 
hairpin hook is still going strong—in spite of 
continuous loading, pickling, liming and wash- 
ing operations. This rigorous work goes on day 
after day, yet the Weldco hook stays right on 
. shows very little corrosion from the 


the job . 


daily baths of hot 5% sulphuric acid solution. 
And thanks to its high strength, the hook carries 
payloads of 3000 pounds! 

Weldco lightweight hairpin hooks will show 
an excellent service record in your plant, too. 
Why not find out today how they can improve 
your pickling operations and cut costs? 


THE YOUNGSTOWN WELDING & ENGINEERING COMPANY 


3735 OAKWOOD AVENUE . . . 
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to try to reduce maintenance cost 
from bending of the heads of the 
spool, an aluminum spool was con- 
structed from heat treatable braz- 
ing aluminum sheet. Since brazing 
of aluminum is relatively new in 
industry this was quite a venture. 
Finally a brazed aluminum spool 
was obtained which did eliminate 
to some extent the difficulties en- 
countered with the drawn alumi- 
num spool made from work hard- 
ening sheet, but the cost was still 
high. 
‘ee 


Thermoplastic Spool 


NATURAL step in this de- 

velopment was to try plastics 
next. The thermoplastic spool de- 
signed and made seemed to be ideal 
in every respect and apparently 
was the answer. Low cost and ex- 
cellence in almost every feature 
certainly aided in the early prom- 





Figure 10. 


ise of this spool. However, in the 
winding test, the spread of the 
flanges was objectionable as was 
the fact that when the spool was 
allowed to set at 90°F. for 72 
hours, the heads spread even 
more. This was due to the cold 
flow characteristics of thermoplas- 
tic materials. 


< e 


Fibre Glas Spool 


NE step towards plastic spools 

proved to be in the right direc- 
tion for it led the designer to the 
fibre glas spool which thus far has 
fulfilled all the needs of a good 
shipping spool and all this, with 
only a medium priced spool. All 
tests to date show this spool to 
have excellence in accuracy, ap- 
pearance (it can be produced in 
any color or combination of colors), 
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durability, continuity of surface 
and dimensional stability. The 
strength is good and the weight 
is low. Thus it appears as though 
this spool could easily become the 
standard spool of the industry 
making use of the modern ma- 
terials available to it. It is realized 
that all types of spools mentioned 
in this paper will continue in use 
for some time for as everyone 
knows the final selecticn of the 
spool will always be in the hands 
of the mill men. 





N conclusion, although this paper 

summarizes a study of the vari- 
ous types and designs of spools to 
be used by magnet wire industry 
for shipping fine wire, it is hoped 
that some degree of standardiza- 
tion will be obtained in the in- 
dustry. As it is now there are as 
many types and designs cf spools 
as there are mills. From the re- 
sults obtained in the foregoing 
analysis and evaluation, this stand- 
ardization should be on either the 
light alloy spool—either magnesi- 
um or aluminum—or on the Fibre 
Glas spool. 

kk * 





WIRE AND ROD BAKING IS NOW 











From the sizable savings in 
time and labor along with 
doubled plant capacity which 
they provide, the remarkable 
ROSS Wire and Rod Bakers 
rapidly offset their entire cost 
as proven by their perform- 
ance records in prominent 


plants. 


Completely Automatic 





Push Button Control 


operates the entire process 
even to raising and lowering 
oven doors without manual 


handling. 
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Baker 






Consult us on the possibilities for your plant. No obligation. 
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Protective Atmospheres for 


Annealing Non-Ferrous Wire 
(Continued from page 864) 


furnace. Therefore carbon dioxide 
should be completely removed from 
all bright annealing gases which 
are dehydrated at the gas genera- 
tor and which must remain dry 
in the furnace. Such precautions 
would seem to be desirable for 


bright annealing the nickel-silver 


alloys and the brasses and is z 
necessity for bright annealing the 
silicon brass or bronze alloys. 


oe” 


Clean Annealing vs: Bright 


Annealing 


HE very exacting requirements 

for protective atmospheres 
used in true bright annealing has 
led to a careful study of the rela- 
tive advantages of bright anneal- 
ing over clean annealing at various 
stages in the production of these 
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Figure VII—NX Gas Generator—Flow Diagram—Schematic diagram of nitrogen atmosphere generator. 


non-ferrous wire products. This 
is truly an economic problem, as 
the protective atmospheres  re- 
quired for clean annealing are in- 
variably cheaper to produce and 
involve less costly generators than 
do atmospheres for bright anneal- 
ing. There are other reasons for 
giving this matter serious consid- 
eration. In many cases of inter- 
mediate anneal, it is a distinct ad- 
vantage to flash pickle the wire 


before the next drawing operation. 
Under such conditions a clean an- 
nealed product is entirely satisfac- 
tory and in fact is often beneficial 
inasmuch as it provides a slightly 
roughened surface for the next 
forming operation. 


xk wk * 
OMETIMES a final drawing 
operation follows the last an- 

neal. This may eliminate the neces- 
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sity for true bright annealing in 
the final heating operation if a 
study shows that clean annealing 
plus flash pickling is a cheaper 
operation. In most cases however, 
the final anneal can profitably be 
carried out in a bright annealing 
atmosphere and this practice is 
finding wide acceptance in the 
non-ferrous industry as a whole. 
kk 

N the non-ferrous wire industry 

the manner in which the product 
is handled through the furnace 
often times has a distinct bearing 
on the type of atmosphere required 
for the desired degree of surface 
protection. Invariably the heating 
and cooling of wire products in 
coil form requires a better quality 
of protective atmosphere for any 
desired result. The allowable dew 
point of the atmosphere gas de- 
pends to a large extent upon the 
rate of cooling of the metals from 
their maximum _ temperatures. 
There is a critical temperature 
range in which they are most sus- 
ceptible to oxidation by water 
vapor. Above this temperature, 
progressively larger concentra- 
tions of water vapor can be toler- 
ated because of the increased ac- 
tivity of the hydrogen as a reduc- 
ing agent. Below the critical tem- 
perature, the rate of oxidation by 
water vapor gradually diminishes 
until it becomes negligible at room 
temperature. Extremely fast cool- 
PROCESS GAS —> 





NOS 























V 
k_ VaporIZEP 
Figure ViIII—Schematic diagram of ammonia gas 
dissociator. * * + 4 
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Continuous Bar and Rod Making Machines 


Produce directly from the hot rolled or extruded coil material 
in a single, evenly continuous operation and with one oper- 
ator, perfectly straight and highly polished bars and rods; 
round, square, hexagon and flat. Capacities 1/16 — 1 in. 


Centerless Grinding and Polishing Machine 


Grinds and polishes in one operation steel bars, drill rods, 
small shafting, etc.; highly polished and condensed surface, 
great accuracy and roundness, and large output. Capacity 
up to 25/32 in. dia. 


Write for complete information. 


W. A. SCHUYLER 


250 West 57th Street e New York 19, N. Y. 















COMPOUNDS 
CUT DIE COSTS 


e Due to the proper lubricating quality 
of PERMAG, the wear on expensive 
dies is greatly reduced. 


e PERMAG helps bring the wire out 
exceptionally bright and clean. 

e With PERMAG, production is in- 
creased—Economy is greater—Better 
products are assured. 


Prove PERMAG by a trial on 


your wire drawing process. 


MAGNUSON PRODUCTS CORPORATION 


Manufacturers of Specialized Cleaning Compounds for Industrial Purposes 


Main Office, 50 Court St., BROOKLYN 2, N. Y. 
In Canada: Canadian PERMAG Products Ltd., Montreal - Toronto 
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NORBIDE Abrasive: Effective, Economical 
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This abrasive—second only to the dia- 
mond in hardness and 150 times less ex- 
pensive—does an efficient job of cut- 
ting and semi-finishing cemented car- 
bide wire drawing dies. 


NORTON CO.— Worcester 6, Mass. 
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ing rates as when single strands 
are treated permit considerably 
higher dew points in the bright 
annealing furnace atmosphere than 
when slower-cooling coils are an- 
nealed. The temperature for criti- 
cal oxidation of zinc-containing al- 
loy will vary somewhat with the 
analysis of the alloy but will 
usually be in the range of 1000° F. 
to 1150° F. In view of this fact, it 
is often possible to water quench 
bright annealed  zinc-containing 
wire without sacrificing the bright 
finish on the wire. On the other 
hand, bright annealed coils are 
never possible without complete 
dehydration of the protective at- 
mosphere supplied to and main- 
tained in the heating and cooling 
zones of the furnace. As mentioned 
previously, carbon dioxide in the 
heating chamber’ will produce 
water vapor so it must be elimi- 
nated from the true bright anneal- 
ing atmosphere. Carbon monoxide 
under the influence of heat will 
break down into carbon dioxide and 
free carbon, thus providing an ad- 
ditional potential source for water 
vapor and a possible carbon de- 
posit on the work surfaces. 


i Soe. g 


4g now appears that the manu- 
facturer of non-ferrous’ wire 
containing easily oxidizable ele- 
ments as zine, silicon and beryllium 
must base his protective atmos- 
phere generator requirements 
upon surface finish and upon the 
method of handling through the 
furnace. 


x *® *® 


OR single strand bright anneal- 

ing and particularly for clean 
annealing, so called “rich” air-fuel 
gas mixtures are combusted in 
generators of the type shown 
schematically in Figure 6. The at- 
mosphere from this generator dif- 
fers from the “lean” gas used for 
copper and nickel in that the 
amounts of reducing constituents 
carbon monoxide, hydrogen and 
hydrecarbons are substantially in- 
creased while the oxidizing agent, 
carbon dioxide, is materially re- 
duced. In addition the generator 
gas is deprived of its water vapor 
by passing through the primary 
cooler, refrigerator and finally, the 


WIRE 


snp en 








activated alumina dryer to lower 
the dew point to —40° F. or below. 
The analysis of this “rich” atmos- 
phere as produced from natural 
gas, will be approximately: 


CO, — 4.0-50% 


0, de 

CO —8 -10% 
CH,— .5-1.0% 
H,, — 10-12% 


N., — Balance 
: UE. SR 


OR true bright annealing of 

these easily oxidized alloys in 
coil form, the “rich” protective at- 
mosphere falls short of complete 
protective qualities. True, the 
water vapor has been eliminated 
but carbon monoxide and carbon 
dioxide remain in substantial quan- 
tities to preduce both water vapor 
and free carbon in the furnace. 
Therefore, the ultimate in gener- 
ated protective atmospheres calls 
for practically complete elimination 
of both carbon monoxide and car- 
bon dioxide. 


Kk ®& ® 


T the present time, two most 
successful types of bright an- 
nealing atmospheres are produced 
from quite different sources. In 
one case, air-fuel gas is burned to 
almost complete combustion, thus 
eliminating all but traces of carbon 
monoxide and hydrogen. The car- 
hon dioxide is then removed by ab- 
sorption in a_ suitable medium 
usually one of the amines. After 
carbon dioxide removal, the gas is 
dried by passing through a refrig- 
erator and then through some 
desiccating agent as activated 
alumina to produce an inert gas 
with a dew point of —40° F. or be- 
low. The typical atmosphere pro- 
duced by a generator schematically 
shown in Figure 7 is as follows: 


CO. — Trace 
O., — 0.0% 
CO —0.5% minimum 
H, — 0.5% minimum 
CH, — Trace 
N., — 98-99% 
x ROR 


SECOND type of protective 
atmosphere is produced by the 
dissociation of ammonia with or 
without subsequent partial com- 
bustion of one of the dissociated 
products. When anhydrous am- 
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NO. 1900K MULTIPLE SPINDLE SPOOLER 


This spooler is outstanding for its many unusual and desirable features. 
Takes spools up to 16" flange diameter. Enclosed type, with mechanism 
readily accessible from rear side. Spindles mounted on ball bearings 
and each may be stopped or started individually. Uses Worthington 
All-Speed Drive unit. 


All Emory Spoolers supplied: standard or equipped to meet customers’ 
special specifications. 


On Spooling problems, consult 


ROBERT J. EMORY COMPANY 
31 EAST RUNYON STREET = NEWARK 5, NEW JERSEY 
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Machinery for 


SPOOLING AND COILING WIRE 


We have helped improve efficiency of many companies 
through use of our modern designs. Write us your problems 
and our representative will be glad to try to help you. 


Recently we completed the design and construction of a 
semi-automatic coiler (the wire is fed continuously to alter- 
nating heads) for use on soft wire. Ask us about it. 


BOYD - FIDELITY SPOOLERS 
BOYD & SONS MANUFACTURING CORPORATION 
1434-38 Callowhill St. 


Philadelphia 30, Pa. 


monia vapor is heated to about 
1700° F. in a suitable retort as 
shown schematically in Figure 8, 
the ammonia dissociates into its 
elementary gases nitrogen and hy- 
drogen in the ratio of one of the 
former to three of the latter. Thus 
a protective atmosphere gas is pro- 
duced which contains approximate- 
ly 25% nitrogen and 75% hydro- 
gen and moisture equivalent to a 
dew point of —60° F. or below. The 
highly reducing power of this gas 
will be readily recognized. 


x Ta 


OR economic and safety reasons 

dissociated ammonia is usually 
partially combusted before being 
used as a protective atmosphere. 
By adding a controlled amount of 
air any desired amount of the hy- 
drogen can be burned to form 
water vapor. Almost any ratio of 
hydrogen to nitrogen can be ob- 
tained as shown in the Table A. 

















N LSO N AUTOMATIC PRESS 
and 
FOUR SLIDE MACHINE 
FOR SWAGING, STAMPING, PIERCING, BLANKING, 
FORMING OF COILED METAL 











TABLE A 
Ratio Product 
Air: Dissociated 
Ammonia H, No 
No air 75% 25% 
5 31 45% 55% 
Le 35% 65% 
5 <1 10% 99% 
L7s:32 3% 97% 
x «*« ®* 


HE equipment required for pro- 
ducing partially burned dis- 
sociated ammonia consists of the 
dissociater just described and an 
additional retort for burning the 
air-gas mixture. The construction 





We also build machines for forming Paper Clips, Buckles, Gate 
Hooks, Coat and Hat Hooks, Ceiling Hooks, Wire Ears, Cable 
Rings, Screw Eyes, Sash Chains, Automobile Side Chains, Flat 
Open Link Chains, Staples, Cotter Pins, Hose Clamps, Etc., and 


of this latter chamber will depend 
upon the residual hydrogen de- 
sired. If more than about 20% hy- 
drogen is required, the deficiency 
of air will be so great that external 
heating will be required to provide 
sufficient heat energy. If the hy- 
drogen content is below 20% and it 
usually is, it is possible to utilize 
the heat of combustion of the mix- 
ture and to eliminate external heat- 
ing. From 5% to 10% hydrogen 
provides a substantially non-ex- 
plosive gas with sufficient reduc- 
ing power to take care of most an- 
nealing applications. Naturally the 
reduction of hydrogen by combus- 
tion is accompanied by the forma- 


Wire Straighteners, Wire Reels, Frame Bending Machines and 


Special Presses. 
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tion of water vapor which must be 
removed if low dew points are re- 
quired. Drying means have been 
described in connection with gen- 
erators previcusly mentioned. 


ca. ME 5 


Conclusion 

N concluding it is most evident 

that the producer of non-ferrous 
wires has a wide variety of pro- 
tective atmospheres to choose 
from. Certain fundamental prin- 
ciples are involved in making the 
proper selection of the atmosphere. 
Also, the problem of most eco- 
nomical but satisfactory operation 
should influence the choice. It is 
only by giving serious considera- 
tion to these and other pertinent 
matters, including proper furnace 
construction that optimum results 
can be obtained by the use of any 
protective atmosphere regardless 
of its type or method of prepara- 
tion. The non-ferrous wire indus- 
try has shown marked interest in 
the develepment and use of pro- 
tective atmospheres and its con- 
tinued enthusiasm in these re- 
spects will undoubtedly lead to 
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further improvements in methods 
for providing truly protective at- 
mospheres for annealing purposes. 
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Westinghouse Hectric 
Appointments 


ESTINGHOUSE ELECTRIC 

CORP., Pittsburgh, announces 
the following appointments: G. L. 
MacLane, Jr. has been named 
manager of the engineering labora- 
tories, succeeding Thomas L. 
Spooner, who retired after 40 
years’ service with Westinghouse. 
James E. Woodall has been named 
manager, Fairmont, W. Va., plant 
of the Lamp Division, and John 
Rosevear, former manager at Fair- 
mont, becomes staff assistant to 
Mr. Woodall. Two executive ap- 
pointments in the industry sales 
departments are: R. S. Kersh, 
named manager of central station 
sales, and F. D. Weatherholt, ap- 
pointed manager of _ industrial 
sales. Both will be located at the 
East Pittsburgh plant. 
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CUTS PROCESS 
EQUIPMENT COSTS 


Because HAVEG is so strong. . . so 
light in weight... it can cut the cost 
of huge towers like this. Used in 
handling corrosive acids, this 
cooler-absorber tower replaced a 
battery of smaller ones. Now effi- 
ciency of the entire operation is in- 
creased, and equipment costs are 
reduced. 

If you need a material with high 
strength, toughness, durability plus 
100% corrosion resistance, inves- 
tigate HAVEG. This molded ma- 
terial is resistant to chemical action 
throughout its entire mass—not just 
on the surface. Large, structurally- 
strong equipment can be molded 
in one piece, at low cost, and de- 
livered in from 1 to 8 weeks. 
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HAVEG 
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Back Pull Wire Drawing 
(Continued from page 885) 


the maximum safe drafting with 
back pull seemed to be about 30% 


per hole. 
kk * 


ESS reduction in area per hole 
means more dies for the same 
work. It is believed that the dis- 
advantage of more dies will out- 
weigh any advantage which might 
come from the use of back pull 
such as greater die life or reduced 
horsepower. In other words, there 
does not seem to be any particular 
advantage in using back pull for 
drawing low carbon steel. 


x * * 


SUMMARY 


HE various aspects of back pull 

wire drawing may be briefly 
recapitulated as follows: 

1. For the first time a practical 
wire drawing machine capable of 
controllable back pull has been 
made available to the wire indus- 
try. Even though deliberate back 
pull may not always be desirable, 
this machine has some very useful 
features apart from back pull, as 
follows: 

a) Wire passes directly through the 
die from block to block. 3 

b) Block speed adjustment is auto- 
matic. 

c) Any reduction of area from 0% 
up may be used on any block. 


TABLE II 


Series M—.187” Diameter Rod. Drawn 


puller slots. 


5 
reduction per hole 30%. Total reduction 82.5%. 


holes to .078” diam. wire. Average 
All blocks filled to 








Recov. 
Speed Back U.T.S. Elong. R.A. 
Series Machine F.P.M. Pull p.s.i. 10”—% % 
M Conventional 1400 0 107,900 0.7 60.5 
M-1 M-R 1365 Min. 108,900 0.7 59.8 
M-2 M-R 1195 Min. 110,000 0.8 59.0 
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d) Die pull is indicated directly in ACKNOWLEDGMENTS 


pounds for each die. 


2. The use of. b: ll alters George A. Goetz, Development Engineer, 
ae = e © : is Pes ae tr I alters with John A. Roebling’s Sons Company, 
wire drawing as follows: who carried out the experimental work 


a) Lower pressure between wire and _ here reported. 


dic (reduction of 1/3 is prac- The management of John A. Roebling’s PRODUCTIMETER 


ticable). Sons C y h ak siderabl 
b) Longer die life (amount not de- intersat ia’ thie taveatiactin ad deat WIRE MEASURING MACHINES 


termined). ermission to publish the results is much . 
Bog 2a ee ia Fa). aearcee on P Fast... Accurate .. Dependable. . legible 
d) Lower wire surface temperature. 
e) Increased forward pull. REFERENCES 
f) Increased weld breakage. naneenk BD 15, 1996, Bo Wee 
3. The effect of back pull on @) eh and E. ‘Siebil. Ce ae 
quality of high carbon wire is to (2) F. C. Thompson, Journal of Iron & 
reduce the percentage of split tor- ng ante 1933, Vol. 128, pp 


sions (because of lower wire tem- 
perature) and to reduce the duc- (3) P. M. Mueller, Wire & Wire Prod- 
tility as measured by bends and we, 1% 10, pp wich cis 

reduction of area. (Forward pull ‘) 1.,Simons, Wire & Wire Products, 


1938, Vol. 13, pp 229-233, 260-262. 
should n aX 509 Ses #29 G : : : 
uld not exceed 50% of T.S (5) K. B. Lewis, Wire & Wire Products, 


otherwise R.A.% may fall below 1938, Vol. 13, pp 441-443, 476-477. 
40% and there is danger of cuppy (6) H. A. Stringfellow, Wire & Wire 
wire if forward pull is too high.) Products, 1939, Vol. 4, pp 108-109, 
253-257, 267-269, 395. Do 1940, Vol. 
A: 15, pp 159, 169, 256-259, 260-261, 


281-282, 527-538, 635. 


4. There does not seem to be any (7) P. W. Bridgman Journal of Applied 


particular advantage in using back Physics, Vol. 17, March 1946, pp 
pull drawing for low carbon wire. 201-212. 


(8) J. G. Wistreich, Journal of the Iron 


em and Steel Institute, Nov. 1947. 
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PORTER’S NEW HanoKuiP 6C WIRE CUTTER 


A one-hand tool with two-hand tool power — cuts 14” soft bolts 
in thread — 3/,” soft rods and cable. Hook blade pulls staples, gets 
under tight wire, lifts clenched nails. 


HanoKuP 6A Angle Cutter — same capacities as above, but 
cuts close —and no scraped knuckles. Excellent for form wires, 
cotter pins, protruding bolts or screws. 


HanoKuP 6T Shear Cutter — cuts 34%” baling or box wire 
steel strapping up to .035” x 114” on bales, boxes, cartons, crates, also 
steel strip stock. A ‘‘must’’ in shipping and receiving rooms, strip 
mills, on the farm. 

All three HandKIiP tools are 8” long, weigh 34 lb., have tough, 
hard, alloy steel heads, grip-fitting handles, specially coated for non- 
slipping, weather and water resisting. Adjustment gives longer life. 

Buy them at your leading supply house, hardware distributor or 
dealer. Available immediately. 

Write for circular. 





Don’t Forget Those Redesigned Porter Two-Hand Cutters. A Productimeters measure all types of wire from 

Tool for Every Purpose. .010 to 3% inches in diameter. . . at speeds up 
H inute. h liminat 

H. K. PORTER, INC., Somerville 43, Mass. to 5,000 fechGai mere: prey eliminate 

guess-work”’. . . insure profit- 


able operation in your plant. 


DURANT MFG. CO. 

1918 N. Buffum St. 118 Orange St. 

Milwaukee 1, Wis. Providence 3, R. 1. 
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© Prompt delivery schedule. 


ROOS TOOL 


& MFG. COMPANY 


33-35 Bloomfield Avenue, Newark, N. J. 
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Welding in the Wire Industry 
(Continued from page 872) 


mediately after rod end prepara- 
tion would minimize the presence 
of this oxide line. From this point 
on, the time between rod end prep- 
aration and welding was less than 
5 minutes. 

x k * 


Digpialeige elimination or dif- 
fusion of the line was the 
next project, and three lines of 
investigation were followed: 


1. Diffusion through heat treatment. 

2. Use of other gases such as CO and 
HCl. 

3. Beveled end 
greater upset. 


preparation with 


A 20-minute heat treatment at 
2000° F. diffused and obliterated 
the oxide line. Fig. 16 shows where 
the line once existed. 


x «* * 


ARBON monoxide and hydro- 
gen chloride were tried in an 

effort to eliminate the oxide film 
by chemical reaction. The carbon 
monoxide might react with the 
oxygen to form dioxide. The hy- 
drochloric acid gas might react as 
follows: 

2HCl + O + Fe = H:O + FeCl. 
At welding temperature the prod- 
ucts of reaction would be in the 
gaseous state. 


x * ® 


HE rod ends were beveled with 

a 1-14” radius so that the gases 
would have an opportunity to react. 
The welding procedure was to 
momentarily preheat the rod ends 
by keeping them in contact but 
under no positive pressure. After 
the initial heating the rods were 
momentarily permitted to cool be- 
fore the welding took place. 


x «KK « 


ELDS made in carbon mon- 

oxide had much less of an 
oxide line than those made in Hp. 
Welds made in HCl contained as 
great an oxide line as those made 
in Hs. From this point on, all the 
welds were made in carbon monox- 
ide. 

x k * 


S the efforts to preclude the 
formation of, and to eliminate 
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Stannous Sulphate, used for 
either straw color or white 
liquor finishing, provides 
these outstanding advan- 


tages: 


A superior, smoother coating 


Positive control — making it 
possible to produce uniform 
coatings day in and day out 


Easier to use — fewer oper- 
ations involved 


Economy — requires use of 
less copper sulphate, less 
acid 


More Economy — reduces 
tin losses by eliminating 
high tin sludging. 


Write for information on how to 
use Stannous Sulphate to best ad- 
vantage in your liquor finishing. 
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| the oxide line by chemical reaction 
were futile, another line of attack 


was employed. The use of a small COVERING Wits Wire and Wire 
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proud to represent for the Dominion, the following 
well-known firms: 
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Torrington, Conn. 
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Fig. 17—Photomicrograph of insufficient anneal 
in .040” diameter Improved Plow Rope Wire. 


contact area which, when upset, 
would be enlarged at least to the 
diameter of the rod and result in 
distributing the oxide over several 
times its initial area. One draw- 
back to this method would be that —= 
the longitudinal direction of the chica gouiteean: ania 
flow lines would be greatly altered. 
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ELDS made with this bevel i " 2 
contained much less oxide economy e special design e uniform 
than previous ones but were not 
completely free from it. The oxide temperature e accurate contro 
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Fig. 18—View of Automatic Welding Head. * 
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in these welds was still generally 
present across 25% of the rod di- 


ameter. 
x k * 


O go a step further, the glass 

window was removed and a 
large rubber balloon containing a 
small file was slipped over the 
open window. After a purging of 
the chamber and balloon with CO, 
the file was inserted into the cham- 
ber and the rod ends filed. Theo- 
retically a new surface had been 
exposed in a reducing atmosphere 
so that no oxide could form. Welds 
made in this manner still con- 
tained remnants of the oxide line. 


Kw oe 


ROM a microstructural view- 

point, complete elimination of 
the oxide was not attainable unless 
a high temperature was employed 
to diffuse the oxide line. 
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HE next step was to make, 
heat treat, wire draw and test 
the welds. For this part of the 
work several groups of welds were 
made. 
‘££ £ 


HE treatment of each group as 
well as the results of the wire 
drawing are described in Table III. 
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ENERALLY the weld failed in 
the die and the failed ends 
were flat as if they had separated 
on the weld face. The welds, in 
spite of care in making and the ap- 
parent grain growth across the in- 
terface, were not as well stuck to- 
gether as had been supposed. 
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ENSILE tests and wrap tests 

were performed on those welds 
which did wire draw. Of those 
which were tensile tested, the 
strengths were very close to the 
original material; of those wrap 
tested, only about one-half accepted 


the test. 
x k * 


P to this point only .80% car- 
bon wire had been investigated. 
Thinking that a lower carbon; 
.65%, would be better, pressure 
welds were made in this ma- 
terial. The welds were made in 
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Forms Eleven Sizes 
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The cut on right shows a few of the thou- 
sands of the forms made on this 
WIRE FORMER 


M.D. KILMER & COMPANY 


4840 BROOKPARK 
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H, with 14” upset, forged back, 
patented, and wire drawn. Of 30 
welds, 15 failed in wire drawing. 
Eleven welds were wrap tested 
and 7 of them accepted this test. 
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HE results of this work were 

disappointing. The overwhelm- 
ing proportion of welds that failed 
in wire drawing was_ sufficient 
evidence to realize that pressure 
welding was not satisfactory. Pres- 
sure welds of .65% and. .80% car- 
bon steel would not wire draw con- 
sistently, much less accept the 
wrap test. The expected advan- 
tages of pressure welding did not 
materialize. 
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HE last portion of this paper 

deals with the problem cf weld- 
ing finished rope wire prior to the 
spooling and stranding operations 
in making wire rope. A satisfac- 
tory weld must withstand bending 
back and forth several times over 
the finger to indicate the sound- 
ness of the weld as well as relative 
ductility. 


x k * 
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ICROSCOPIC examination of 

a number of welds which 
failed in this test indicated an in- 
sufficient anneal in each instance. 
By insufficient anneal is meant 
that the weld was not heated above 
the critical temperature. The weld 
zone structure was generally a 
tempered martensite, as shown in 
Fig. 17, with a sharp line of de- 
markation between the wire drawn 
section and the zone heated in 
welding. It was difficult to believe 
that insufficient anneal was the 
source of trouble, as a casual ob- 
servation of the annealing opera- 
tion indicated that the entire sec- 
tion between the annealing jaws 
was heated to the proper seiaeie 
temperature. Closer observation in- 
dicated that the wire on either 
side of the weld was heated to the 
annealing temperature while the 
weld lagged behind. In fact, the 
weld zone was often black in color. 
The annealing occurs so quickly 
that only a very close observation 
could detect this variation in tem- 
perature along the length of the 
wire ketween the annealing jaws. 
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BEND test was employed to 

prove the effect of insufficient 
annealing. Welds were made in 
.040” diameter improved plow rope 
wire on a Micro E1S Welder and 
annealed in two ways: one was a 
regular anneal as generally prac- 
ticed in the Shop; the other was 
a slow anneal in which the entire 
section between the annealing 
jaws was heated uniformly above 
the upper critical temperature. The 
upsets were filed off until no upset 
was visible. The stock wire was 
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also filed. The bend tests were per- 
formed over a mandrel ten times 
the wire diameter and the results 
are shown in Table IV. 


TABLE IV 


NUMBER OF 90° BENDS ON 
10 DIAMETERS 





Uniform 
High 

Tempera- 

Sample Stock Usual ture 
No. Wire Anneal_ Anneal 

1 35 6 39 

2 34 12 24 

3 25 17 19 

4 32 (36) 29 

5 32 (32) 38 

6 (31) 29 

7 12 35 

8 17 32 

9 13 33 

10 18 35 

Average 32 19 (13) 30 











HE test results for the usual 

anneal show low and variable 
ductility. The three samples with 
the high bend values, in paren- 
thesis, apparently had been satis- 
factorily annealed. If these three 
samples are eliminated, the aver- 
age is 13 bends, or an efficiency of 
about 40% of the stock wire. The 
bend test efficiency of the welds 
annealed at a high temperature 
was 93% in comparison. 
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PPARENTLY the annealing 

practice should be changed to 
anneal the welds at a considerably 
higher temperature. In order to 
do this annealing job properly it 
was felt that an automatic device 
was required which would take the 
decision out of the _ operator’s 
hands and insure a uniformly an- 
nealed weld each time. Such a 
welder was designed and is shown 
in Fig. 18. Actually it is a welding 
head adapted to a Micro Products 
Company’s E1S welding trans- 
former. The welding head is com- 
posed of a housing which contains 
a shaft on which are 10 cams. 
These operate the welding and an- 
nealing jaws on the face of the 
welder. The cams also operate 
micro switches which control the 
electrical sequence of the opera- 
tion. The cam shaft is driven 
through a gear reducing system 
by a small electric motor. Of the 
four jaws on the face of the welder, 
the two middle ones are the weld- 
ing jaws; the two outside ones are 
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metals, and products made there- 
from. The subscription price is 
$5.00 per year. 
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the annealing jaws. The left-hand 
welding and annealing jaws act as 
a unit in that they pivot together 
as a carriage moves to consumate 
a weld. 


x * * 


HE total time to complete the 

' eycle is 30 seconds and the 
welding range of wire sizes is 
.010” to .040” diameter. 
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HE operator inserts the wires 

between the welding and an- 
nealing jaws. The starting but- 
ton is pushed, after which the 
welding cycle proceeds automati- 
cally. After the weld is made, the 
welding jaws open and the anneal- 
ing jaws, which now hold the wire, 
move so as to raise the wire to 
clear the welding jaws. The an- 
nealing current is applied for a set 
time sufficient to anneal the wire 
and the weld. The annealing cur- 
rent is shut off and the wire is 
held until recaiescence occurs. The 
annealing jaws then open, the wire 
falls out and the jaws return to 
the starting position. 
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SE of this machine in welding 

has reduced weld failures to 

a minimum. The uniform and con- 

trolled annealing has overcome the 

problem of insufficient annealing 

and results in a uniformity of weld- 
ing heretofore unobtainable. 
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HIS paper has described efforts 

to make welds of a quality high 
enough to be left in finished wire. 
Both methods which were tried 
were unsatisfactory. The problem 
has yet to be solved and a solution 
may lie in resistance butt welding. 
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HE automatic and controlled 
welding device has been a 
means for making uniform welds 
in finished hard drawn rope wire. 


We We 
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Skill and accuracy in manu- 
facture with the use of selected 
stones make Balloffet Diamond 
Dies the choice 
of the most crit 
ical users. 





Large stock on hand of domestic and 
imported dies available for immediate 
shipment in sizes from .0004” to .081” 
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Starters 


NEW line of manually oper- JRBAMMeea siicm Oc\iu(em Orclulenilem OTs 

ated starters for a-c motors up 
to 714 hp has been announced by 
General Electric’s Control Divi- 
sions. Introduced to complete the 
line of G-E starters of this type, 
the new starters are specially de- 
signed for use on farm machinery, 
textile looms, and small pumps, 
blowers, and grinders. 
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FEATURE of these starters 
is their bimetallic overload pro- 
tection, which replaces the solder- 
pot relay and provides exception- 
ally accurate response to overloads. 
In addition, the starters are All sizes from .080 down to .00039 
equipped with a wide range of ‘mn stock from New York. 
heaters, all of which follow closely 
the motor heating curve. Positive 
indication of overload trip is as- 
sured by the toggle or push-button, 
which assumes a neutral position YIANNEY WIRE DIE WORKS 
when the relay trips. To prevent 250 E. 43rd St.. New York 
tampering, all starters in general : 
purrese enclosures can be pad- 
locked. Live parts are mounted on 
a strong molced base of high in- 
sulating quality. The heaters are 
enclosed in a civity in the molded 
base, thus prov:ding maximum pro- 
tection to the operator in the event When you write an ADVER- 
of short-circuit. ; . ; 
TISER for prices and infor- 
mation, PLEASE MENTION 
DDITIONAL information on the fact that you saw his ad 


these new starters may be ; 
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pany, Schenectady 5, N. Y. 
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Three New Furnaces to Be 
Exhibited at Metal Show 


URFACE COMBUSTION COR- 

PORATION, Toledo, Ohio will 
present three new furnaces de- 
signed for quality heat treating 
operations on metal parts, at mini- 
mum unit cost. 


owe 


NEW and impcrtant develop- 

ment in the high production 
atmosphere furnace field will be 
presented in the form of the new 
‘Surface’ Batch Type Atmosphere 
Furnace. Offering the advantages 
cf high production capacity for 
dry cyaniding, clean hardening, 
and gas carburizing, this versatile 
unit requires the minimum of capi- 
tal investment per pound of ca- 
pacity. 
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WO new Standard-Rated fur- 

naces, the ‘‘Fore-Aire” pit con- 
vection furnace and the “Atmo- 
trol” vertical muffle atmosphere 
furnace will also be exhibited. 
One-half of the display is devoted 
to the presentation of these new 
gas-fired heat treating units. 
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General Electric Publishes Report 
on Silicone Oils 


IIG@ENERAL Electric Silicone 
Oils,” a technical report de- 
scribing physical properties of all 
nine G-E silicone liquids has been 
issued by the Company’s Chemi- 
cal Department as an aid in the 
selection of the proper material 
for mold release agents, damping 
media, motor lubricants, anometer 
liquids, and other applications re- 
quiring fluids with low flow points, 
high temperature stability, and 
minimum viscosity changes. 
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Eb Sei report describes G-E sili- 
cone oils as water white liq- 
uids, insert in contact with com- 
mon metals, and having excellent 
electrical properties. Included in 
the publication is a viscosity-tem- 
perature chart for each grade, as 
well as complete data on expan- 
sion coefficients, refraction indices, 
specific gravities, and other physi- 
cal properties. 
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Plastic Strain and Hysteresis in 
Drawn Steel Wire 


(Continued from page 907) 


man and directors of Messrs. Ry- 

lands Brothers, Ltd., and the 

Whitecross Co., Ltd., Warrington, 

for permission to publish this pa- 

per. Thanks are also due to Lt. 

Com. G. K. Rylands for his great 

interest and counsel during the 

course of the work, and to Mr. 

3ernard Ryan for carrying out a 

number of the tests with great 

skill and patience. 
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Republic Steel Appointments 


ARL M. RICHARDS is the new 

vice-president in charge of plan- 
ning and development at Republic 
Steel Corp., Cleveland, having pre- 
viously been vice-president in 
charge of operations. He joined 
the corporation shortly after its 
organization as chief industrial 
engineer. W. M. Kelley has been 
elected to succeed Earl M. Rich- 
ards as vice-president in charge 
of operations at Republic Steel 
Corp. Mr. Kelley has for the past 
four years directed the manufac- 
turing divisions of the corporation. 
He joined Republic in 1936 as 


works manager of the Truscon 
Steel Co. Peter Robertson has be- 


come assistant vice-president in 
charge of operations in the manu- 


facturing divisions of Republic 
Steel Corp., Cleveland. He was 
formerly works manager of the 


Truscon Steel Co., a Republic sub- 
sidiary. 
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WATERBURY & MANVILLE Cold 
Headers and Thread Rollers. 

NILSON & BAIRD Nos. 00, 0, 1, 2, 3 and 4 
Four-slides. 

U. S. TOOL Nos. 22, 25 and 383 MULTI- 
SLIDES. 

ryote § & HARTLEY Nos. 1, 2, 3, 3%, 

and 5 Universal Coilers. 

TORRINGTON Nos. W1l & W205 Uni- 
versal Coilers (some with Torsion At- 
tachment). 

LEWIS & SHUSTER Round and Shaped 
Wire Automatic Straightening and Cut- 
ting Machines, 


NATIONAL MACHINERY EXCHANG 


128-138 MOTT ST. NEW YORK, N. Y. 



















ROD BAKERS. 
Speedy - Modern - Uniform - Easy 
Loading - Economical. 

Write or phone for information. 


DRYING SYSTEMS, INC. 
1810B - Foster Av., Chicago 40, Ill. 








METAL PICKLING EQUIPMENT 
(Acid-Resisting) 
Hairpin Type 
Wire Pickling Yokes 
CLARK E. GORDON, INC. 
8-165 General Motors Building, 
Detroit 2, Michigan 














ACROPAK 


Drawn Aluminum Alloy Spools 
for Precision Wire Packaging 
ACROMETAL PRODUCTS, INC. 
604 Fifth Street North 
MINNEAPOLIS 1, MINNESOTA 











WOOD REELS and SPOOLS 
AMERICAN WOODWORKING 
COMPANY 

60” Diameters 
OVER 50 YEARS EXPERIENCE 


1674 No. Lowell Avenue 
Chicago, IIl. 


AQ TRANSFORMERS 


* STANDARD and SPECIAL * 
AIR — OIL or WATER-COOLED 
Sizes from % to 400 KVA 


” 

















* FINE WIRE BUTT WELDERS “4 
* SPOT WELDERS * 


EISLER ENGINEERING CO., INC. 


747 South 13th St. Newark 3, N. J. 





WIRE 





























| Engineering and Professional Services 








THE WALLACE G. IMHOFF CO. 
Consultants in Zinc Coating 
(Hot Galvanizing) 
Hot Dip Tinning — Hot Lead Coating 
905 SOUTH BEDFORD STREET 
LOS ANGELES 35, CALIFORNIA 








SPRING CONSULTANTS 


Design, Materials, Applications, Heat Treat- 
ment. Manufacturing, Looping, Coiling and 
Forming Tools, Surveys, Factory Layout. 


THE CARLSON COMPANY 


277 Broadway New York 7, N. Y. 
BArclay 7-2552 





LANCASTER, ALLWINE & ROMMEL 


REGISTERED PATENT ATTORNEYS 
Suite 438, 815—15th St., N. W. 
Washington 5, D. C. 


Patent and Trade-Mark Practice 
before U.S. Patent Office. Valid- 
ity and Infringement Investiga- 
tions and Opinions. 

Booklet and form “Evidence o£ 
Conception” forwarded upon re- 
quest. 


FATIGUE OF MATERIALS 
LABORATORY 
PRINCETON, N. J. 

Box 367 
Corrosion-fatigue testing of wire 
a specialty. 























EDWARD J. P. FISHER 


METALLURGICAL ENGINEER 


CONSULTANT ro tHe WIRE INDUSTRY 


PLANT . RESEARCH . DEVELOPMENT . CONTROL 
Box 56 . NORTH JACKSON, OHIO. Tet. 2171 











CONSULTANT AND SPECIALIST 


DRAWING LUBRICANTS 


Hans C. Bick, Inc. 
READING, PA. 





KENNETH B. LEWIS 
CONSULTING ENGINEER 


Wire Mill Equipment, Layout 
and Practice 


43 Midland St., Worcester, Mass. 
Phone: Worcester 5-6033 

















Consultant and Specialist 
CONTINUOUS WELDED WIRE 
FABRICS MACHINES 


Owning Patents, Drawings and Disclosures 


T. H. WICKWIRE, JR. 


201 Leverington Ave., Philadelphia 27, Pa. 

















FOR SALE 


60,000 Ibs. 3/16" Stainless Steel Wire in 
coils. 25c per Ib. F.O.B. your plant. Sample 
sent on request. Reply Box # 536, WIRE 
& WIRE PRODUCTS. 


WANTED: up to 24 Kintzing or Mummert- 
Dixon wire cloth looms together with bobbin 
winder, spooling and warping equipment. Ad- 
vise condition, where located and price. Also 
igterested in suitable wire drawing equipment 
from .187 rods to .040 and to .010 sizes to 
match above equipment. Box No. 537, care 
WIRE & WIRE PRODUCTS. 








WIRE MILL SUPERINTENDENT, now em- 
ployed, will consider change. Graduate M.E. 
Particularly experienced in _ fine specialty 
wires, but interest not limited to this branch 
of wire production. 25 years experience. Write 
Box No. 534, care WIRE & WIRE PROD- 
UCTS. 








WANTED: | Glader No. 3A or National 
No. I doubleheaded nail machine and 
| Bliss No. 14 single stroke double blow 
nail machine in excellent used condition. 
NORTHWESTERN STEEL & WIRE CO. 


Sterling, Illinois. 


Top - Flight Salesman Wanted 


Opening with leading equipment manufac- 
turer. Must have experience in _ selling 
capital equipment valued $50,000-$100,000 
to steel mills on a national scale. 

Man selected will call on steel mills. Excel- 
lent opportunity with bright and prosperous 
future. Good salary, bonus and expenses. 
Age 35-40. Send details on experience and 
background. All replies strictly confidential. 
If not interested, please advise others. 


A. F. HOLDEN COMPANY 


52 Richard Street 
West Haven, Conn. 














tional lines. 





HAVING TROUBLE MAKING SALES? 
IS YOUR SALES COST TOO HIGH? 


Aggressive sales organization now operating as a manu- 
facturers agent in the cold drawing and cold heading 
industries of the midwest can handle one or two addi- 
Will consider only top quality products 


which are non-competitive with present lines. 


Write Box 532, WIRE AND WIRE PRODUCTS 





6 Used Micro Butt Welders Model E-1-S 
at $150.00 each. 


Tungsten Wire .001” and .018” 
100,000 meters 


RCA Dowmo JX and H metal Wire, 
002” to .004”. Over 600,000 meters. 


Kovar Wire, .03” 25 Ibs. 


Cable, pyrometer type PBLW-4. 
14 coils 250’ ea. 


Bridge Wire, Tophet C .0004”. 4450 ft. 
Berth Hooks, 140,000. Made of 3/16” 
stainless. 

RALL SUPPLY COMPANY 


1207 Virginia Avenue 
Bronx 60, N. Y. 














MACHINERY WANTED 
TWISTER for twinning cotton braided 
conductors. State price and full particulars. 


FEDERAL WIRE & CABLE CORP. 
Haverstraw, N. Y. 
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WHERE TO BUY 


For more complete information, consult the annual Wire and Wire Products Directory, Index & Buyer’s Guide. 





























ABRASIVES— 


Norton Co., Worcester, Mass. 


ACID INHIBITORS— 
(See Inhibitors, Pickling) 


ACID-PROOF CONSTRUCTION 
Atlas Mineral Products Co., Mertztown, Pa. 
Chemsteel Construction Co., Pittsburgh, Pa. 
Haveg Corporation, Newark, Del. 
Sauereisen Cements Co., Pittsburgh, Pa. 


ANNEALING MACHINES—Open Flame 
Syncro Machine Co., Perth Amboy, N J. 


ANNEALING POTS AND BOXES— 


National Annealing Box Co., Washington, 
Penna. 

Scudder, E. J., Foundry & Machine Co., 
Trenton, N. J. 


ARMORING EQUIPMENT— 


American Insulating Mach’y. Co., Phila., Pa. 
New England Butt Co., Providence, 

Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 

Wire & Textile Machy., Inc., Pawtucket, R. I. 


BAKERS—Rod and Wire 


Carl-Mayer Corp., The, Cleveland. Ohio. 
Drying Systems, Inc., Chicago, III. 

Morgan Construction Co., Worcester, Mass. 
Ross, J. O., Engr. Corp., New York, N. Y. 


BAR STOCK—Stainless Steel 


Armco Steel Corp., The, Middletown, Ohio. 

American Steel & Wire Company, Cleveland 
Chicago, New York. 

Columbia Steel Co., San Francisco, Calif 

U. S. Steel Export Company, New York, N. Y. 


BOBBINS—Braider & Wire Weaving 


Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Company, Chicago, IIl. 
Mossberg Pressed Steel Corp., Attleboro, Mass. 
Wire & Textile Machinery, Inc., Pawtucket, R.I. 


BORAX—Wire Drawing 
Pacific Coast Borax Corp., New York, N. Y. 


BORON CARBIDE— 


Norton Co., Worcester, Mass. 


BRAK ES—Pneumatic 
Entwistle, Jas. L. Co., Pawtucket, R. I. 


CABLE LACQUERING OVENS— 


Industrial Ovens, Inc., Cleveland, O. 


CARRIERS—Braider, High Speed 
Apco Mossberg Co., Attleboro, Mass. 
Mossberg Pressed Steel Corp., Attleboro, Mass. 
New Engiand Butt Co., Providence, R. 
Williams, A. R., Machy. Co., Ltd., 
Canada. 
Wire & Textile Machinery, Inc., Pawtucket, R.I. 


CASTINGS—Wire Mill 
Scudder, E. J., Fdry. & Mach. Co., Trenton, N.J. 


CEMENTS—Acid Proof 
Atlas Mineral Products Co., Mertztown, Pa. 
Sauereisen Cements Co., Pittsburgh, Pa. 


CEMENTS—Refractory 


Norton Co., Worcester, Mass. 
Sauereisen Cements Co., Pittsburgh, Pa. 


CHEMICALS—Cleaning 
(See Cleaners—Metal) 


CLEANERS—Metal 


American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Phila., Pa. 
Magnus Chemical Co., Garwood, N. J. 
Magnuson Products Corp., Brooklyn, N. Y. 
Metal & Thermit Corp., New York, N. Y. 
Oakite Products, Inc., New OPK, Ns. YX. 
Parkin, Wm. M., Co., Pittsburgh, Pa. 
Standard Industrial Compounds Co., 
Chicago, II). 
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CLEANING & PICKLING EQUIP.— 


Chemsteel Construction Co., Pittsburgh, Pa. 
Cleveland Tramrail Div., of the Cleveland 
Crane & Engineering Co., Wickliffe, O. 
Haveg Corp., Newark, Del. 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Wean Equipment Corp., Cleveland, Ohio. 
Wilson, Lee, Engr. Co., Cleveland. Ohio. 


CLOTH—WIRE, All Metals 
Roebling’s, John A. Sons, oe gem N. J. 
Wickwire Bros., Cortland, 
Wickwire Spencer Steel Division. 


Colorado Fuel & Iron Corp., Buffalo, N. Y. 


COATING COMPOUNDS— 
Apex Alkali Products Co., Philadelphia, Pa. 


Magnus Chemical Co., Garwood, N. 

Miller, R. H, Co., Inc., Homer, N. Y. 

Oakite Products, Inc., New York, N. Y. 

Standard Industrial Compounds Co., Ince., 
Chicago, IIl. 


COILERS—Sheet, Strip and Wire 


Entwistle, Jas. L. Co., Pawtucket, R. I. 
Morgan Construction Co., Worcester, Mass. 
Ruesch, H. J. Machine Co., Newark, N. 
Torrington Mfg. Co., Torrington, Conn. 
Wean Equipment Corp., Cleveland, Ohio. 


COLD HEADERS— 


Ajax Manufacturing Co., Cleveland, Ohio. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 


COMPOUNDS—Coppering 


American Chemical Paint Co., Ambler, Pa. 


COMPOUNDS—Diamond 


Eastern Carbide Corp., New Rochelle, N. Y. 


Hyprez Division, Engis Equipment Co., Chi- 
cago, Ill. 
Magnus Chemical Co., Garwood, N. J. 
COMPOUNDS—Metal Finishing 
American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., hag or age ” 
Metal & Thermit Corp., New York, 
COMPOUNDS—Rust Preventing 
American Chemical Paint Co., Ambler. Pa. 
American Lanolin Corp., Lawrence, Mass. 
Anex Alkali Products Co., Philadelphia. Pa. 
Fiske Bros. Refining Co., Newark, N. J. 
Magnus Chemical Co., Garwood, N. J. 
Oakite Products, Inc., New York, N. Y. 
COMPOUNDS—Rust Removing 
American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa. 
Oakite Products, Inc., New York, N. Y. 
Standard Industrial Compounds Co., Ince., 


Chicago, III. 


COMPOUNDS—Wire Drawing 


Apex Alkali Products Co., Philadelphia, Pa. 

Bick, Hans C., Ince., Reading, Pa. 

Fiske Bros. Refining Co., Newark, N. J. 

Magnus Chemical Co., Garwood, N. 

Magnuson Products Corporation, 
N.Y, 


Miller, R. H. Co., Inc., Homer, N. Y. 

Oakite Products, Inc., New York, N. 

Pacific Coast Borax Corp., de York. N. Y. 
Potter, Neil C.. Newark, N. 


Brooklyn, 


Reilly Whiteman Walton, Cicchiniebas, Pa. 
Standard Industrial Compounds Co., Ine., 
Chicago, Il. 


Swift & Company, Chicago, Il. 


COPHOLDERS—Steel 
Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Company, Chicago, III. 
Mossberg Pressed Steel Corp., Attleboro, Mass. 
Wire & Textile Machinery, Inc., Pawtucket, R.I. 


CRANES—Wire Mill 


Cleveland Tramrail Div. of the Cleveland 
Crane & Engineering Co., Wickliffe, O. 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


CUTTING TOOLS-—Carbide 


Adamas, Carbide Corporation, Harrison, N. J. 
Carboloy Co., Inc., Detroit, Mich. 


pone NC 


Eastern Carbide Corp., New Rochelle, N. Y. 

Metal Carbides Corporation, Youngstown, Ohio. 

Rusch Wire Die Corp., Croton-on-the-Hudson, 
New York. 

Vascoloy-Ramet Corp., North Chicago, III. 

Willey’s Carbide Tool Co., Detroit, Mich. 


CUTTING TOOLS—Wire 


Porter, H. K., Inc., Everett, Mass. 


DIAMONDS—Industrial 
Balloffet Dies & Nozzle Co., Inc., Guttenberg, 
N. J. 
Champion Diamond Co.. New York, N. Y. 
Diamond Distributors, Inc., New York, N. Y. 
Rusch Wire Die Corp., Croton-on-the-Hudson, 
BEY, 


Vianney Wire Die Wks., New ss N. Y. 
Wayne Wire Die Co., Hillside, N. J. 


DIAMOND POWDERS— 


Champion Diamond Co., New York, N. Y. 
Diamond Distributors, Ine., New York, N. Y. 
Eastern Carbide Corp., New Rochelle, N. Y. 
Hoosier Wire Die, Inc., Ft. Wayne, Ind. 
Hyprez Division, Engis Equipment Co., 
cago, Ill. 
Indiana Wire Die Co., Ft. Wayne, Ind. 
New England Wire Die Co., Worcester, Mass. 
Rusch Wire Die Corp., Croton-on-the-Hudson, 
N.Y. 


Chi- 


Wayne Wire Die Co., Hillside, N. J. 
DIAMOND TOOLS— 


Carboloy Co., Inc., Detroit, Mich. 

Champion Diamond Co., New York, N. Y. 

Indiana Wire Die Co., Ft. Wayne, Ind. 

Metal Carbides Corporation, Youngstown, Ohio. 

Rusch Wire Die Corp., Croton-on-the-Hudson, 
N. Y. 

Wayne Wire Die Co., Hillside, N. J. 

DIES—Carbide 


(See Dies—Tungsten Carbide) 


DIES—Cold Heading 
Adamas, Carbide Corporation, Harrison, N. J. 
Carboloy Co., Inc., Detroit, Mich. 
Fastern Carbide Corp.. New Rochelle, N. Y. 
Firth Sterling Steel & Carbide Corp., McKees- 

port, Pa. 

Indiana Wire Die Co., Ft. Wayne, Ind. 4 
Metal Carbides Corporation, Youngstown, Ohio. 
Vascoloy-Ramet Corp., No. Chicago, IIl. 


DIES— Diamond 
Ajax Industrial Supplies, Inc., Fort Wayne, Ind. 
aie Dies & Nozzle Co., Inc., Guttenberg, 
J. 


Pid ete Diamond Co., New York, N. Y. 

Cochaud Wire Die Corp., New York, N. Y. 

Ft. Wayre Wire Die, Inc., Fort Wayne, Ind. 

Hoosier Wire Die, Inc., Ft. Wayne, Ind. 

Indiana Wire Die Co., Fort Wayne, Ind. 

Kelly Wire Die Corp., New York, N. Y. 

New Eng'and Wire Die Co., Worcester, Mass. 

Rusch Wire Die Corp., Croton-on-the-Hudson, 
N. 2; 


Vianney Wire Die Wks., New York, N. Y. 
Wayne Wire Die Co., Hillside, N. J. 


DIES—Extrusion 


Adamas,, Carbide Corporation, Harrison, N. J. 

Carboloy Co., Ine., Detroit, Mich. 

Firth Sterling Steel & Carbide Corp., McKees- 
port, Pa. 

Metal Carbides Corporation, Youngstown, Ohio. 

Robertson, John, Co., Brooklyn, N. Y. 

Rusch Wire Die Corp., Croton-on-the-Hudson, 
N: Y. 

Wayne Wire Die Co., Hillside, N. J. 

Willey’s Carbide Tool Co., Detroit, Mich. 


DIES—Eyelet 
Kelly Wire Die Corp., 
Rusch Wire Die Corp., 
N.Y. 


New York, N. Y. 
Croton-on-the-Hudson, 


DIES—Pointing 


Sjogren Tool and Machine Co., Auburn, Mass. 


DIES—Repairs & Re-Cutting 
Adamas, Carbide Corporation, Harrison, N. J. 
Ajax Industrial Supplies, Inc., Fort Wayne, Ind. 
Balloffet Dies & Nozzle Co., Inc., Guttenberg, 
N. 


J. 
Carboloy Co., Detroit, Mich. 
Champion Diamond Co., New York, N. 4 A 
Cochaud Wire Die Corp., New York, N. Y. 
Ft. Wayne Wire Die. Inc.. Fort Wayne, Ind. 
Hoosier Wire Die, Inc., Ft. Wayne, Ind. 
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Indiana Wire Die Co., Fort Wayne, Ind. 

Kelly Wire Die Corp., New York, N. Y. 

Metal Carbides Corp., Youngstown, O. 

New England Wire Die Co., Worcester, Mass. 

Rusch Wire Die Corp., Croton-on-the-Hudson, 
ee 

Vascoloy-Ramet Corp., North Chicago, III. 

Vianney Wire Die Wks., New York, N. Y. 

Wayne Wire Die Co., Hillside, N. J. 

Willey’s Carbide Tool Co., Detroit, Mich. 


DIES—Special Shapes, Etc. 


Adamas, Carbide Corporation, Harrison, N. J. 

Eastern Carbide Corp., New Rochelle, N. Y. 

Hoosier Wire Die, Inc., Ft. Wayne, Ind. 

Indiana Wire Die Co., Fort Wayne, Ind. 

Rusch Wire Die Corp., Croton-on-the-Hudson, 
N. Y. 





DIES—Swaging 


Fenn Manufacturing Co., Hartford, Conn. 


DIES—Tantalum Carbide 


Adamas, Carbide Corporation, Harrison, N. J. 
Balloffet Dies & Nozzle Co., Inc., Guttenberg, 
N. J 


Carboloy Co., Inc., Detroit, Mich. 

Kelly Wire Die Corp., New York, N. Y. 

Metal Carbides Corp., Youngstown, Ohio. 

Rusch Wire Die Corp., Croton-on-the-Hudson, 
eS 

Vascoloy-Ramet Corp., North Chicago, IIl. 

Vianney Wire Die Wks., New York, N. Y. 


DIES—Tube Drawing 

Adamas, Carbide Corporation, Harrison, N. J. 

Balloffet Dies & Nozzle Co., Inc., Guttenberg, 
N. J. 

Carboloy Co., Inc., Detroit, Mich. 

Eastern Carbide Corp.. New Rochelle, N. Y. 

Firth Sterling Steel & Carbide Corp., McKees- 
port, Pa. 

Indiana Wire Die Co., Fort wera Ind. 

Kelly Wire Die Corp., New York, N. Y. 

Metal Carbides Corp., Youngstown, O. 

Rusch Wire Die Corp., Croton-on-the-Hudson, 
MY. 

Vascoloy-Ramet Corp., North Chicago, III. 

Vianney Wire Die Wks.. New York, N. Y. 

Willey’s Carbide Ton! Co., Detroit. Mich. 

Williams, A. R., Machy. Co., Ltd. Toronto, 
Canada. 


DIES—Tungsten Carbide 


Adamas, Carbide Corporation, Harrison, N. J. 
— Dies & Nozzle Co., Inc., Guttenberg, 


Carbeloy Co., Inc.. Detroit, Mich. 

Eastern Carbide Corp.. New Rochelle, N. Y. 

Firth Sterling Steel & Carbide Corp., McKees- 
port, Pa. 

Hoosier Wire Die, Inc., Ft. Wayne, Ind. 

Kelly Wire Die Corp., New York, N. Y. 

Metal Carbides Corp., Youngstown, Ohio. 

Rusch Wire Die Corp., Croton-on-the-Hudson, 
N 


Vascoloy-Ramet Corp., North Chicago, III. 
Vianney Wire Die Wks.. New York, N. Y. 
Wayne Wire Die Co., Hillside, N. J. 
Willey’s Carbide Tool Co., Detroit, Mich. 


DRAW BENCHES— 
(See MACHINERY—Draw Benches) 


DRUMS—Flange Steel 


Concord Products Co., Chicago, Ill. 
Howsam Spool Co., Aurora, IIl. 
Hubbard Spool Company, Chicago, III. 


DRUMS—Vulcanizing 


Mossberg Pressed Steel Corp., Attleboro, Mass. 
Watson Machine Co., The, Paterson, N. J. 


DRYING EQUIPMENT— 


Carl-Mayer Corp.. The, Cleveland. Ohio. 

Drying Systems, Inc., icago, IIl. 

Industrial Ovens, Inc., Cleveland, Ohio. 

Ross, J. O., Engineering Corp., New York, N. Y. 


ENGINEERS—Consulting Hot Galvan- 
izing 
Wallace G. Imhoff Co., The, Los Angeles, Calif. 


ENGINEERS—Consulting Spring Design 
Carlson, Co., The, New York, N.Y. 


996 


ENGINEERS—Consulting Wire Mill 
Fisher, Edward J. P., North Jackson, Ohio. 


Lewis, Kenneth B., Worcester, Mass. 
Wickwire, T. H. Jr., Philadelphia, Pa. 


EQUIPMENT—Insulation Testing 


Davis, R. L., Elec. Co., Wallingford, Conn. 

Entwistle, James a. Co., Pawtucket, R. I. 

Williams, A. R., Machy. Co., Ltd, Toronto, 
Canada. 


EYELETS—Brass or Zinc 
Platt Bros. & Co., The, Waterbury, Conn. 


FLUXES—Soldering 


American Chemical Paint Co., Ambler, Pa. 


FOAM PRODUCING COMPOUNDS— 


American Chemical Paint Co., Ambler, Pa. 
Parkin, Wm. M. Co., Pittsburgh, Pa. 


FRICTION PAY-OFF STANDS— 


Industrial Ovens, Inc., Cleveland, Ohio. 


FURNACES—Annealing 
Ajax Electric Co., Inc., Philadelphia, Pa. 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Drying Systems, Inc., Chicago, III. 
Electric Furnace Co., Salem, Ohio. 
Harper Electric Furnace Corp., Niagara Falls, 

N,. Zi 

Surface Combustion Corp., Toledo, Ohio. 
Trauwood Engr. Co., Cleveland, Ohio. 
Wilson, Lee, Engr. Co., Cleveland, Ohio. 


FURNACES—Automatic 


Carl-Mayer Corp., The, Cleveland, Ohio 
Electric Furnace Co., Salem, Ohio. 

Surface Combustion Corp., Toledo. Ohio. 
Wilson, Lee, Engr. Co., Cleveland. Ohio. 


FURNACES—Brazing 


Electric Furnace Co., Salem, Ohio. 


FURNACES—Bright Annealing 
Electric Furnace Co., Salem, Ohio. 
Harper Electric Furnace Corp., Niagara Falls, 
i & 
Surface Combustion Corp., Toledo, Ohio. 
Wilson, Lee, Engr. Co., Cleveland, Ohio. 


FURNACES—Electric 
Electric Furnace Co., Salem, Ohio. 
Harper Electric Furnace Corp., Niagara Falls, 
mu. 2. 
Surface Combustion Corp., Toledo, Ohig. 
Trauwood Engineering Co., The, Cleveland, Ohio. 


FURNACES—Galvanizing Equipment 
Ajax Electric Co., Inc., Philadelphia, Pa. 


Electric Furnace Co., Salem, Ohio. 
Surface Combustion Corp., Toledo, Ohio. 


Trauwood Engineering Co.. The, Cleveland, Ohio. 


Wilson, Lee, Engr. Co., Cleveland, Ohio. 


FURNACES—Hard’ing & Temp’ing 
Ajax Electric Co. Inc., Philadelphia, Pa. 
Carl-Mayer Corp.. The, Cleveland, Ohio. 
Drying Systems, Inc., Chicago, IIl. 

Electric Furnace Co., Salem, Ohio. 

Harper Electric Furnace Corp., Niagara Falls, 
Surface Combustion Corp., Toledo, Ohio. 
Trauwood Engr. Co., The, Cleveland, Ohio. 


FURNACES—Lead Melting 
Electric Furnace Co., Salem, Ohio. 
Robertson, John, Co., Brooklyn, N. Y. 
Surface Combustion Corp., Toledo, Ohio. 


FURNACES—Non-Oxidizing 
Ajax Electric Co., Inc., Philadelphia, Pa. 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Electric Furnace Co., Salem, Ohio. 
Surface Combustion Corp., Toledo, Ohio. 


FURNACES—Normalizing 
Ajax Electric Co., Inc., Philadelphia, Pa. 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Drying Systems, Ine. .» Chicago, 
Electric Furnace Co., Salem, Ohio 
Harper Electric Furnace Corp., Niagara Falls, 


N.Y. 
Surface Combustion Corp., Toledo, Ohio. 


FURNACES—Pot (Oil, Gas, Electric) 
Ajax Electric Co., Inc., Philadelphia, Pa. 


FURNACES—Resistance Heating, 
Strand 


Trauwood Engineering Co., Cleveland, Ohio. 


FURNACES—Salt Bath 


Ajax Electric Co., Inc., Philadelphia, Pa. 
Electric Furnace Co., Salem, Ohio. 
Surface Combustion Corporation, Toledo, O 


FURNACES—Wire, Strip & Sheet 


Carl-Mayer Corp., The, Cleveland, Ohio. 

Eisler Engineering Co., Newark, N. J. 

Electric Furnace Co., Salem, Ohio. 

Harper Electric Furnace Corp., Niagara Falls, 
| i 


Surface Combustion Corporation, Toledo, O. 
Trauwood Engineering Co., The, Cleveland, Ohio. 
Wilson, Lee, Engr. Co., Cleveland, Ohio. 


GALVANIZING EQUIPMENT— 


Steel Equipment Co., Cleveland, Ohio. 
Wean Equipment Corp., Cleveland, Ohio. 


GALVANIZING KETTLES— 


National Annealing Box Co., Washington, Penna. 


GRINDERS—Roll 


Norton Co., The, Worcester, Mass. 


HAMMERS—Swaging 


Sjogren Tool and Machine Co., Auburn, Mass. 


HOISTS—Electric Travelling 


Cleveland Tramrail Div. of The Cleveland Crane 
& Engineering Co., Wickliffe, Ohio. 


HOOKS—Pickling and Liming 
Gordon, Clark E., Detroit, Mich. 
Youngstown Welding & Engineering Co., 

Youngstown, Ohio. 


INHIBITORS—Pickling 


American Chemical Paint Co., Ambler, Pa. 
Oakite Products, Inc., New York, z. 
Parkin, Wm. M., Co., Pittsburgh, Pa. 


INSULATING LACQUERING 
SYSTEMS—Continuous 


American Insulating Machine Co., Phila., Pa. 
Industrial Ovens, Inc., Cleveland, Ohio. 


INSULATING MATERIALS— 


Belding, Heminway, Corticelli Co., New York, 
nN. s, 

Du Pont de Nemours, E. I., Co., Wilmington, 
Del. 


Martin, Glenn L., Company, Baltimore, a 
Merrimac Paper Co., New York, 
Owens Corning Fiberglas Corp., Toledo, - 
Twitchell, E. W., Philadelphia, Pa. 


INSULATING MATERIALS—Paper— 
For Electric Wire Cable. 


Merrimac Paper Co., New York, N. Y. 
Twitchell, E. W., Philadelphia, Pa. 


LATHES—Die Reaming 
Carboloy Co., Inc., Detroit, Mich. 
Roos, Tool & Mfg. Co., Montclair, N. J. 


LIME— 
Warner Co., Philadelphia and Bellefonte, Pa. 


LININGS—Acid and Alkali Proof 


Haveg Corp., Newark, Del. 
Sauereisen Cements Co. .. Pittsburgh, Pa. 


LUBRICANTS—Machi:.ery 
Fiske Bros. Refining Co., Newark, N. J. 


LUBRICANTS—For Metal Cutting, 
Stamping and Drawing 


Apex Alkali Products Co., Philadelphia. Pa. 
Fiske Bros. Refining Co., Newark, N. J. 
Ironsides Co., The, Columbus, Ohio. 
Magnus Chemical Co., Garwood, N. J. 
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Miller, R. H., Co., Inc., Homer, N. Y. 

Oakite Products, Inc., New York, N. Y. 

Reilly Whiteman Walton, Conshohocken, Pa. 

Standard Industrial Compounds Co., Ince., 
Chicago, Ill. 


LUBRICANTS—Wire Drawing 
(See ‘Compounds—Wire Drawing) 
LUBRICANTS—Wire Rope 


Fiske Bros. Refining Co., Newark, N. J. 
Swift & Co., Chicago, Ill. 


LUMBER—Wire Mill, for lagging and 


car blocking. 
North Anson Reel Co., North Anson, Maine 


MACHINERY—Armoring (Cable, Wire 
Hose) 
American Insulating Mach’y Co., Phila., Pa. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J 


MACHINERY—Bar Continuous 
Schuyler, W. A., New York, N. Y. 


MACHINERY—Barbed Wire 
Glader Machine Works, Chicago, III. 
Reed & Richards Transatlantic Co., Ince., 
New York, N. Y. : 
Wean Engineering Co., Cleveland, Ohio. 


MACHINERY—Bead Wrapping 


Terkelsen Machine Co., Boston, Mass. 


MACHINERY—Braiding 


Mossberg Pressed Steel Corp., Attleboro, Mass. 

New England Butt Co., Providence, R. I. 

Wardwell Braiding Machine Co., Central Falls, 
R 


Se 4 
Wire & Textile Mach’y, Inc., Pawtucket, R. I. 
MACHINERY—Brazing 


Eisler Engineering Co., Newark, N. J. 
Syncro Machine Co., Perth Amboy, N. J. 


MACHINERY—Bunching 


American Insulating Mach’y Co., Phila., Pa. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co. ., Paterson, N. J. 

Wire & Textile Machinery, Inc. .» Pawtucket, R.I. 


MACHINERY—Bundling, Scrap 


Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Cable, Electric 


American Insulating Mach’y Co., Phila., Pa. 
New England Butt Co., Providence, R. I 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N 
Watson Machine Co., Paterson, N. J 


MACHINERY—Chain Making 


Nilson, A. H. Machine Co,, The, 
Bridgeport, Conn. 


MACHINERY—Cable, Rope Closing 


New England Butt Co., Providence, i i 
Watson Machine Co., Paterson, N. 


MACHINER Y—Coilers 


Boyd & Sons Manufacturing Co., Phila., Pa. 

Eisler Engineering Co., Newark, N. J. 

Entwistle, Jas. L. Co., Pawtucket, R. I. 

Fenn Manufacturing Co., Hartford, Conn. 

Morgan Construction Co., Worcester, Mass. 

National vem Exchange (used), New 
York, 

New Bacliaa Butt Co., Providence, R. I. 

Ruesch, H. J. Machine Co., Newark, N. J. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Syncro Machine Co., Perth Amboy, N. J. 

Torrington Mfg. Co., Torrington, Conn. 

Waterbury-Farrel Fdry. & Mach. Co., 
Waterbury, Conn. 

Watson Machine Co., Paterson, N. J. 

Wean Equipment Corp., Cleveland, Ohjo 

bat onan eg A. R., Machy Co., Ltd., Siconke. 
anad 

Wire & Textile Machinery, Inc., Pawtucket, R. I. 


MACHINERY—Cold Heading 
(See Cold Headers) 


OCTOBER, 1949 














MACHINERY—Copper Wire Drawing 
and Rolling 


ie gael Engineering Co., Youngstown, 
io. 
American Insulating Mach’y Co., Phila., Pa. 
Fenn Manufacturing Co., Hartford, Conn. 
National Machinery Exchange (used), New 
York, N. Y. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Syncro Machine Co., Perth Amboy, N. J. 
Torrington Mfg. Co., Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Fdry. & Mach. Co., 
Waterbury, Conn. 


MACHINERY—Covering Wire 
American Insulating Mach’y Co., Phila., Pa. 
National Erie Corp., Erie, Pa. 
New England Butt Co., Providence, R. I. 
Royle, John & Sons, Paterson, N. J. 
Standard Machinery Co., Mystic, Conn. 
Synero Machine Co., Perth Amboy, N. J. 
ere Braiding Machine Co., Central Falls, 


tay 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Cutting 


Eisler Engineering Co., Newark, N. J. 

Hallden Machine Co., The, Thomaston, Conn. 

Lewis Machine Co., The, Cleveland, Ohio. 

Mettler Machine Tool, Inc., New Haven, Conn. 

National Mach’y Exch. (Used) New York, N. Y. 

Nilson Machine Co., A. H., Bridgeport, Conn. 

Porter, H. K., Inc., Everett, Mass. 

Reed & Richards Transatlantic Co., Inc., New 
York, N. Y. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Syncro Machine Co., Perth Amboy, N. J. 

Wean Equipment Corp., Cleveland, Ohio. 


MACHINERY—Die Making 


Carboloy Co., Inc., Detroit, Mich. 

Firth Sterling Steel & Carbide Corp., McKees- 
port, Pa. 

Kelly Wire Die Corp., New York, N. Y. 

Roos, Tool & Mfg. Co., Montclair, N. J. 

Wayne Wire Die Co.. Hillside, N. J. 

Wickman, A. C., Ltd. Coventry, England. 


MACHINERY—Draw Benches 


Aetna-Standard Engineering Co., Youngstown, 


hio. 
Ajax Manufacturing Co., Cleveland, Ohio. 
Fenn Manufacturing Co., Hartford, Conn. 


Morgan Construction Co., Worcester, Mass. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Torrington Mfg. Co., Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Wean Equipment Corp., Cleveland, Ohio. 


MACHINERY—Edging 
Fenn Manufacturing Co., Hartford, Conn. 
Wean Equipment Corp., Cleveland, Ohio. 


MACHINERY—Enameling 


American Insulating Mach’y Co., Phila., Pa. 
Industrial Ovens, Inc., Cleveland, Ohio. 
Syncro Machine Co., Perth Amboy, N. J. 


MACHINERY—Extruding 
National Erie Co., Erie, Pa. 
Robertson, John, Co., Brooklyn, N. Y. 
Royle, John, & Sons, Paterson, N. J. 
Standard Machinery Co., Mystic, Conn. 
Wire & Textile Machinery, Inc., Pawtucket, R.I. 


MACHINERY—Fence 
Blashill, Arthur, Woodstock, Ont., Canada. 
Glader, Wm., Machine Works, Chicago, III. 
Wean Equipment Corp., Cleveland, Ohio. 


MACHINER Y—Filament Coil ons 


Eisler Engineering Co., Newark, N. 


MACHINERY—Flat Wire 
Fenn Manufacturing Co., Hartford, Conn. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., Torrington, Conn. 
Wean Equipment Corp., Cleveland, Ohio. 


MACHINER Y—Galvanizing 


(See Galvanizing Equipment) 


MACHINERY—Galvanizing Wire 
Sleeper & Hartley, Inc., Worcester, Mass. 
Steel Equipment Co., Cleveland, Ohio. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Wean Equipment Corp., Cleveland, Ohio. 
Wilson, Lee, Engr. Co., Cleveland, Ohio. 


MACHINERY—Gang Winders 
Entwistle, Jas. L. Co., Pawtucket, R. I. 


Ruesch, H. J., Machine Co., Newark, N. J. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Grinding 


Norton Co.. The, Worcester, Mass. 
Schuyler, W. A., New York, N. Y. 


MACHINERY—Grinding Centerless 
Schuyler, W. A., New York, N. Y. 


MACHINERY—Insulating 


American Insulating Mach’y Co., Phila., Pa. 
National Erie Co., Erie, Pa. 

New England Butt Co., Providence, R. I. 
Royle, John & Sons, Paterson, N. J. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Lead Encasing Presses, 
etc. 
Robertson, John Co., Brooklyn, N. Y. 


MACHINERY—Lead Stripping 
Robertson, John Co., Brooklyn, N. Y. 


MACHINERY—Lock Washer 


Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY—Looms, Wire Weaving 
Bruckner-Mitchell, Inc., New York, N. Y. 


MACHINERY—Magnet Wire 


American Insulating Mach’y Co., Phila., Pa. 
Fenn Manufacturing Co., Hartford, Conn. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J. 


MACHINERY—Material Handling 


Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 


MACHINERY—Measuring Wire & Cable 


Durant Mfg. Co., Milwaukee, Wis. 
Entwistle, Jas. L. Co., Pawtucket, R.I. 
New England Butt Co., Providence, R. I. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Nail and Tack 


Glader, Wm., Machine Works, Chicago, III. 

National Mach’y Exch. (Used), New York, N.Y. 

Reed & Richards Transatlantic Co., Inc., New 
York, N. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Wean Equipment Corp., Cleveland, Ohio. 


MACHINERY—Panning 


American Insulating Mach’y Co., Phila., Pa. 
Synecro Machine Co., Perth Amboy, N. J. 
Wire & Textile Machinery, Inc., Pawtucket, R.I 


MACHINER Y—Pickling 


Chemsteel Construction Co., Pittsburgh, Pa. 

Gordon, Clark E., Detroit, Mich. 

Youngstown Welding & Engineering Company, 
Youngstown, Ohio. 


MACHINERY—Pointing 


Aetna-Standard Engineering Co., Youngstown, 
Ohio. 
Fenn Manufacturing Co., Hartford, Conn. 
Morgan Construction Co., Worcester, Mass. 
National Mach’y Exch. (Used), New York, N.Y. 
Ruesch, H. J., Machine Co., Newark, J. 
Scudder, E. J., Fdry & Mach. Co., Trenton, N.J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Synecro Machine Co., Perth Amboy, N. J. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
Wean Equipment Corp., Cleveland, Ohio. 


MACHINERY—Rod Mill 


Fenn Manufacturing Co., Hartford, Conn. 
Morgan Construction Co., Worcester, Mass. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Schuyler, W. A., New York, N. Y. 

Wean Equipment Corp., Cleveland, Ohio. 


MACHINERY—Rolling Mill 


Fenn Manufacturing Co., Hartford, Conn. 
Morgan Construction Co., Worcester, Mass. 
National Mach’y Exch. (Used), New York, N.Y. 
Ruesch, H. J., Machine Co., Newark, N. J. 


997 























| WHERE TO BUY, Continued | 














Syncro Machine Co., Perth Amboy, N. J. 

Torrington Mfg. Co., Torrington, Conn. 

Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 

Wean Equipment Corp., Cleveland, Ohio. 


MACHINERY—Rubber Insulating 


Royle, John & Sons, Paterson, N. J. 
Standard Machinery Co., Mystic, Conn. 
Wire & Textile Machinery, Inc., Pawtucket, R.I. 


MACHINERY—Rubber Tubing and 


Straining 

New England Butt Co., Providence, R. I. 
Royle, John & Sons, Paterson, N. J. 

Sleeper & Hartley, Inc., Worcester, Mass. 
Standard Machinery Co., Mystic, Conn. 

Wire & Textile Machinery, Inc., Pawtucket, R.I. 


MACHINERY—Screw Wire 


National Mach’y Exch. (Used), New York, N.Y. 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINER Y—Special 
American Insulating Mach'y Co., ee Pa. 
Bruckner-Mitchell, Inc., New York, 
Davis, R. L. Electric Co., Walligeford, Conn. 
Emory, Robert J., Co., Newark, N. J. 
Entwistle, Jas. L. Co., Pawtuckef, R. I. 
Fenn Manufacturing Co., Hartford, Conn. 
New England Butt Co., Providence, R. I. 
Ruesch, H. J. Machine’ Co., Newark, N. J. 
Scudder, E. J., 'dry & Mach. Co., Trenton, N.J. 
Sjogren Tool and Machine Co., Auburn, Mass. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. 
Wean Equipment Corp., Cleveland, Ohio. 


MACHINER Y—Spooling 
American Insulating Mach'y Co., Phila., Pa. 
Boyd & Sons Manufacturing Co., Phila., Pa. 
Davis, R. L. Electric Co., Wallingford, Conn. 
Eisler Engineering Co., Newark, N. J. 
Emory, Robert J., Co., Newark, N. J 
Entwistle, Jas. L. Co., Pawtucket, R. I. 
National Mach’y Exch. (Used), New York, 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc.. Worcester, Mass. 
Standard Mill Supply Co., Pawtucket, R. I. 
Steel Equipment Co., Cleveland, Ohio. 
Syncro Machine Co., Perth Amboy, N. J. 
Vaughn Machinery Co., Cuyahoga Falls, O. 

Waterbury, Conn. 

Watson Machine Co., Paterson, N. J. 
Wean Equipment Corp., Cleveland, Ohio. 
Wire & Textile Mach’y, Inc., Pawtucket, R. I. 


MACHINERY—Spring Making 
National Mach’y Exch. (Used), New York, N.Y. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., Torrington, Conn. 


MACHINERY—Staple 


Reed & Richards Transatlantic Co., Inc., New 
York, N. 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY—Steel Bate Ties 


Reed & Richards Transatlantic Co., Inc., New 
York, N. Y. 


MACHINERY—Straightening 


Ajax Manufacturing Co., Cleveland, Ohio. 
Hallden Machine Co., Thomaston, Conn. 
Lewis Machine Co., The, Cleveland, Ohio. 
Mettler Machine Tool Co., New Haven, Conn. 
National Mach’y Exch. (Used), New York, N.Y. 
Nilson, A. H. Machine Co., Bridgeport, Conn. 
Reed & Richards Transatlantic Co., Inc., New 
York, N. Y. 
Ruesch, H. J., Machine Co., Newark, N. J 
Sleeper & Hartley, Inc., Worcester, Mass. 
Wean Equipment Corp., Cleveland, Ohio. 


MACHINER Y—Stranding 


Hughesville Machine & Tool Co., 
Hughesville, Pa. 

New England Butt Co., Providence, R. I. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Syncro Machine Co., Providence, R. I. 

Watson Machine Co., Paterson, N. J. 


MACHINERY—Strip Forming 
Wickman, A. C., Litd., Coventry, England. 


MACHINERY—Strip Steel 


oy aaa Engineering Co., Youngstown, 
io. 

Fenn Manufacturing Co., Hartford, Conn. 
Ruesch, H. J., Machine Co., Newark, N. J. 
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Steel Equipment Co., Cleveland, Ohio. 
Wean Equipment Corp., Cleveland, Ohio. 


MACHINER Y—Swaging 
‘enn Manufacturing Co., Hartford, Conn. 
National Erie Corp., Erie, Pa. 4 
National Mach’y Exch. (Used), New York, N.Y 
Ruesch, H. J.. Machine Co., Newark, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Synero Machine Co., Perth Amboy, N. J. 
Waterbury-Farrel Foundry & Machine Co. 
Waterbury, Conn. 


MACHINER Y—Taping 
American Insulating Mach’y Co., Phila., Pa. 
New England Butt Co., Providence, R. I 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 
Wire & Textile Machinery, Inc., Pawtucket, R.I. 


MACHINER Y—Testing Physical 
Eberbach & Son Co., Ann Arbor, Mich. 
Seott Testers, Inc., Providence, R. I 


MACHINERY—Testing Equipment— 


Sparkers 

Davis, R. L. Elec. Co., Wallingford, Conn. 
Entwistle, Jas. L., Pawtucket, R. 

Wire & Textile Machinery, Inc., Pawtucket, R.J 


MACHINERY—Tinning Wire 
American Insulating Mach’y Co., Phila., Pa. 
New England Butt Co., Providence, R. I. 
Steel Equipment Co., Cleveland, Ohio. 
Synero Machine Co., Perth Amboy, N. J. 
Wean Equipment Co., Cleveland, Ohio. 


MACHINER Y—Tinsel Rolling Mills 
American Insulating Mach'y Co., Phila., Pa. 
Fenn Manufacturing Co., Hartford, Conn. 
Synero Machine Co., Perth Amboy, N. J. 
Torrington Mfg. Co.. Torrington, Conn. 


MACHINERY—Trolley Wire 
Torrington Mfg. Co., Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Welding Wire 


Eisler Engineering Co., Newark, N. J. 
Micro Products Co., Chicago, IIl. 
Syncro Machine Co., Perth Amboy, N. J. 


MACHINERY—Winding 
American Insulating Mach’y Co., Phila., Pa. 
Davis, R. Electric Co., Wallingford, Conn. 
Eisler Engineering Co., Newark, N. J. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Standard Mill Supply, Pawtucket, R. I. 
Synecro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Wind-up (Constant 
Tension, Variable Speed) 
Aetna-Standard Engineering Co., Youngstown, 


Ohio. 
Davis, R. L. Electric Co., Wallingford, Conn. 
Fenn Manufacturing Co., Hartford, Conn. 


Industrial Ovens, Inc., Cleveland, Ohio. 
Staidard Machinery Co., Mystic, Conn. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Wire Bending 
Eisler Engineering Co., Newark, N. J. 
Kilmer, M. D., & Co., Cleveland, Ohio. 


MACHINERY—Wire Drawing 
Aetna-Standard Engineering Co., Youngstown, 
Ohio. 
Ajax Manufacturing Co., Cleveland, Ohio. 
American Insulating Mach’y Co., Phila., Pa. 
Fenn Manufacturing Co., Hartford, Conn. 
Morgan Construction Co., Worcester, Mass. 
National Mach’y Exch. (Used), New York, N. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Scudder, E. J., Fdry & Mach. Co., Trenton, N.J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Steel Equipment Co., Cleveland, Ohio. 
Syncro Machine Co., Perth Amboy, N. J. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Foundry & Machine Co. 
Waterbury, Conn. 
Wean Equipment Corp., Cleveland, Ohio. 


MACHINERY—Wire Forming 


Fenn Manufacturing Co., Hartford, Conn. 
Kilmer, M. D. & Co., Cleveland, Ohio. 


National Mach’y Exch. (Used), New York, ‘N.Y. 

Nilson Machine Co., A. H., Bridgeport, Conn. 

Reed & Richards Transatlantic Co., Inc., New 
York, N. Y. 

S'eeper & Hartley, Inc., Worcester, Mass. 

Wickman, A. C., Ltd., Coventry, England. 


MACHINERY—Wire Rope 


New England Butt Co., Providence, R. I. 
Synecro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Wood Screw 
National Mach’y Exch. (Used), New York, N.Y. 


MACHINERY—Wrapping Straight 
Lengths and Tubing 
Terkelsen Machine Co., Boston, Mass. 


MACHINERY—Wrapping Wire Coils 


Terkelsen Machine Co., Boston, Mass. 


MATERIAL HANDLING EQUIPMENT 


Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 


MILLS—Tanden, Rolling & Edging 


Torrington Mfg. Co., Torrington, Conn. 
Wean Equipment Co., Cleveland, Ohio. 


NAIL DIE GRINDERS 


Reed & Richards Transatlantic Co., Ine., New 
York, N. Y. 


NAILS—Wire 


American Steel & Wire Co., Cleveland, Chicago, 
New York. 
3eth'ehem Steel Co., Bethlehem, Pa. 
Columbia Steel Co., San Francisco, Calif. 
Continental Steel Corp., Kokomo, Ind. 
Keystone Steel & Wire Co., Peoria, III. 
Portsmouth Steel Corp. Portsmouth, Ohio. 
Roebling, John A. Sons Co., Trenton, N. J. 
Wickwire Brothers, Inc., Cortland, N. Y. 
Wickwire-Spencer Steel Division of Colorado 
Fuel & Iron Corp., Buffalo, N. Y. 
U. S. Steel Export Co., New York, N. Y. 


NICKEL SILVER AND PHOSPHOR 
BRONZE—Rod, Wire and Strip 
Eastwood-Nealley Corp., Belleville, N. J. 
Hudson Wire Co., Ossining, N. 

OVENS—Cable Lacquering 
American Insulating Mach’y Co., Phila., Pa. 
Industrial Ovens, Ine., Cleveland, Ohio. 

OVENS—Dehydrogenizing 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Industrial Ovens, Inc., Cleveland, Ohio. 

OVENS—Industrial 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Drying Systems, Ine., Chicago, Il. 
Industrial Ovens, Inc., Cleveland, Ohio. 
Ross, J. O., Engr. Corp., New York, N. Y. 

OVENS—Welding Rod Coating 


Carl-Mayer Corp., The, Cleveland, Ohio. 
Drying Systems, Inc., Chicago, Ill. 
Industrial Ovens, Inc., Cleveland, Ohio. 
Ross, J. O., Engr. Corp., New York, N. Y. 


PAINTS—Heat Resisting 


American Chemical Paint Co., Ambler, Pa. 


PANS—Lead and Spelter 

National Annealing Box Co., Washington, Pa. 
PANS—Vuleanizing 

Mossberg Pressed Steel Corp., Attleboro, Mass. 


PAPER—Creped Wrapping 


Crepe-Kraft Company, The, Division 
National Waterproof Papers, Inc., Newark, 


N. J. 
Terkelsen Machine Co., Boston, Mass. 
PAPER—For Coil Wrapping and 


Corrosion Prevention 


Crepe-Kraft Company, The, Division 
National Waterproof Papers, Inc., Newark, 


N. J. 
Terkelsen Machine Co., Boston, Mass. 
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WHERE TO BUY, Continued 


PATENT ATTORNEYS— 


Lancaster, Allwine & Rommel, Washington, D.C. 


PICKLING COMPOUNDS— 
American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa. 
Oakite Products, Inc., New York, - 
Parkin, Wm. M., Co., Pittsburgh, Pa. 


PICKLING—Hooks, etc. Acid Resisting 


Gordon, Clark E., Detroit, Mich. 
Youngstown Welding & Engineering Company, 
Youngstown, Ohio. 


PICKLING TANK LININGS— 


Atlas Mineral Products Co., Mertztown, Pa. 
Chemsteel Construction Co., Pittsburgh, Pa. 
Haveg Corp., Newark, Del. 

Sauereisen Cements Co., Pittsburgh, Pa. 


PIPES & FITTINGS—Acid Resistant 


Chemsteel Construction Co., Pittsburgh, Pa. 
Haveg Corp., Newark, Del. 
Knight, Maurice Co., Akron, Ohio. 


PLASTIC TESTERS— 


Scott Testers, Ine., Providence, R. I. 


PLATING PROCESS—Electrolytic 
Kenmore Metals Corp., Jersey City, N. J. 


PNEUMATIC CYLINDERS 


Entwistle, James L. Co., Pawtucket, R. I. 


POTS—Lacquer 


Industrial Ovens, Inc., Cleveland, Ohio. 


POTS—Lead Melting 
National Annealing Box Co., Washington, Pa. 
Robertson, John, Co., Brooklyn, N. Y. 


PRESSES—Hydraulic and Mechanical 
Robertson, John, Co., Brooklyn, N. Y. 


PRESSES—Lead 
Robertson, John, Co., BrookJyn, N. Y. 


PRESSURE VESSELS— 


National Annealing Box Co., Washington, Pa. 


PULLERS AND GRIPS—For Wire 
Morgan Construction Co., Worcester, Mass. 
Seudder, E. J. Fdry & Mach. Co., Trenton, N.J. 
Sjogren Tool and Machine Co., Auburn, Mass. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Wean Equipment Corp., Cleveland, Ohio. 


PUMPS—Hydraulic 
Robertson, John, Co., Brooklyn, N. Y. 


REEL AND TENSION STANDS— 


Davis, R. L. Electric Co., Wallingford, ar ga 
Entwistle, James L., .Co., Pawtucket, R. 
Industrial Ovens, Ine., Cleveland, Ohio. 
Roll-a-Reel, Cincinnati, Ohio. 

Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 


REEL CRUTCHES— 


Roll-a-Reel, Cincinnati, Ohio. 
Watson Machine Co., Paterson, N. J. 


REELS & SPOOLS—Drawn Aluminum 
Alloy 


Acrometal Products, Inc., Minneapolis, Minn. 
Hubbard Spool Co., Chicago, Ill. 


REELS & SPOOLS—Annealing and 

Stranding 

Acrometal Products, Inc., Minneapolis, Minn. 

Apco Mossberg Co., Attleboro, Mass. 

Concord Products Co., Chicago, IIl. 

Howsam Spool Co., Aurora, IIl. 

Hubbard Spool Company, Chicago, Il. 

Mossberg Pressed Steel Corp., Attleboro, Mass. 

Niles Steel Products Div., Republic Steel Corp., 
Niles, Ohio. 
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REELS & SPOOLS—Collapsible 
Entwistle, Jas. L. Co., Pawtucket, R. I. 


REELS & SPOOLS—Plastic 
Hubbard Spool Company, Chicago, III. 


REELS & SPOOLS—Steel 


Apco Mossberg Co., Attleboro, Mass. 

Clark, J. L., Mfg. Co., Rockford, IIl. 

Concord Products Co., Chicago, Il. 

Howsam Spool Co., Aurora, IIl. 

Hubbard Spool Company, Chicago, II. 

Mason Can Company, Providence, R. I. 

Mossberg Pressed Steel Corp., Attleboro, Mass. 

Niles Steel Products Div., Republic Steel Corp., 
Niles, Ohio. 


REELS AND SPOOLS—Shipping and 
Shop 
Acrometal Products, Inc., Minneapolis, Minn. 
Apeo Mossberg Ce., Attleboro, Mass. 
Bridge Mfg., Co., The, Hazardville, Conn. 
Clark, J. L., Mfg., Co., Rockford, Ill. 
Concord Products Co., Chicago, III. 
Howsam Spool Co., Aurora, III. 
Hubbard Spool Company, Chicago, III. 
Mason Can Company, Providence, R. I. 
Mossberg Pressed Steel Corp., Attleboro, Mass. 
Niles Steel Products Div., Republic Steel Corp., 

Niles, Ohio. 

North Anson Reel Co., North Anson, Maine. 


REELS & SPOOLS—Wooden 


Acrometal Products, Inc., Minneapolis, Minn. 

American Woodworking Co., Chicago, III. 

Bridge Mfg. Co., inc., The, Hazardville, Conn. 

Durkee Mfg. Co., Pine River, Minn. 

Nelson Co., The, Baltimore, Md. 

North Anson Reel Co, North Anson, Maine. 

North Waterford Spool Co., North Waterford, 
Maine. 


REELS—Metal Bound 


Durkee Mfg. Co., Pine River, Minn. 

Howsam Spool Co., Aurora, III. 

Hubbard Spool Co., Chicago, III. 

North Anson Reel Co., North Anson, Maine. 


REELS—Takeoff 


Acrometal Products, Inc., Minneapolis, Minn. 

Apco Mossberg Co., Attleboro, Mass. 

Bridge Mfg., Co., The, Hazardville, Conn. 

Clark, J. L., Mfg. Co., Rockford, III. 

Concord Products Co., Chicago, IIl. 

Howsam Spool Co., Aurora, III. 

Hubbard Spool Company, Chicago, III. 

Mossberg Pressed Steel Corp., Attleboro, Mass. 

Niles Steel Products Div., Republic Steel Corp., 
Niles, Ohio. 

North Anson Reel Co., North Anson, Maine. 


REELS—Vulcanizing & Impregnating 
Apeo Mossberg Co., Attleboro, Mass. 
Howsam Spool Co., Aurora, IIl. 
Hubbard Spool Company, Chicago, III. 
Mossberg Pressed Steel Corp., Attleboro, Mass. 
Niles Steel Products Div., Republic Steel Corp., 
Niles, Ohio. 


REELS—Wire Drawing 

Acrometal Products, Inc., Minneapolis, Minn. 
Apco Mossberg Co., Attleboro, Mass, 

Concord Products Co., Chicago, IIl. 

Howsam Spool Co., Aurora, III. 

Hubbard Spool Company, Chicago, III. 
Mossberg Pressed Steel Cerp., Attleboro, Mass. 
Niles Steel Products Div., Republic Steel Corp., 

Niles, Ohio. 


REELS—Wire Mill 


Acrometal Products, Inc., Minneapolis, Minn. 

Apco Mossberg Co., Attleboro, Mass. 

Bridge Mfg., Co., The, Hazardville, Conn. 

Concord Products Co., Chicago, Ill. 

Durkee Mfg. Co., Pine River, Min... 

Howsam Spool Co., Aurora, IIl. 

Hubbard Spool Company, Chicago, III. 

Mason Can Company, Providence, R. I. 

Mossberg Pressed Steel Corp., Attleboro, Mass. 

Niles Steel Products Div., Republic Steel Corp., 
Niles, Ohio. 

North Anson Reel Co., North Anson, Maine. 


REFRACTORIES—High Temperature 
Norton Company, Worcester, Mass. 





RESISTANCE HEATING—Annealing, 
Patenting, Ete. 
Trauwood Engr. Co., Cleveland, Ohio. 


ROD BAKERS— 


Carl-Mayer Corp., The, Cleveland, Ohio. 
Drying Systems, Inc., Chicago, IIl. 
Ross, J. O., Engineering Corp., New York, N. Y. 


RODS—Nickel Alloy 


Eastwood Nealley Corp. Belleville, N. J. 
International Nickel Co., Inc., New York, N.Y. 


RODS—Stainless Steel 


American Steel & Wire Co., Cleveland, Ohio. 
Armco Steel Corp., The, Middletown, Ohio. 


RODS—Steel, Electrolytically Coated 
Kenmore Metals Corp., Jersey City, N. J. 


RODS—Wire—Non-Ferrous 
American Brass Co., The, Waterbury, Conn. 
Anaconda Wire & Cable Corp., New York, N.Y. 
Eastwood Nealley Corp., Belleville, N. J. 
Hudson Wire Co., Ossining, N. Y. 
Platt Bros. & Co., The, Waterbury, Conn. 
Reynolds Metals Company, Louisville, Ky. 


RODS—Wire, Steel 


Bethlehem Steel Co., Bethlehem, Pa. ° 
Continental Steel Corp., Kokomo, Indiana. 
Keystone Steel & Wire Co., Peoria, III. 
Portsmouth Steel Corporation, Portsmouth, O. 
Roebling’s John A., Sons Co., Trenton, N 
Youngstown Sheet & Tube Co., Youngstown, O. 


ROPE—Wire 

American Steel & Wire Company, Cleveland, 
Chicago, New York. 

Bethlehem Steel Co., Bethlehem, Pa. 

Columbia Steel Co., San Francisco, Calif. 

Roebling’s John A., Sons Co., Trenton, N. J. 

U. S. Steel Export Co., New York, N. Y. 

Wickwire-Spencer Steel, Division of Colorado 
Fuel & Iron Corp., Buffalo, N. Y 


RUBBER AND RUBBER COMPRES- 
SION TESTERS— 


Scott Testers, Inc., Providence, R. I. 


RUST PROOF COMPOUNDS— 


(See Compounds—Rust Preventing) 


RUST REMOVING COMPOUNDS— 


(See Compounds—Rust Preventing) 


SATURATION SYSTEMS— 


Industrial Ovens, Inc., Cleveland, Ohio. 
Watson Machine Co., Paterson, N. J. 
Wire & Textile Mach’y Inc., Pawtucket, R. I. 


SOAPS—Industrial and Wire Drawing 


Apex Alkali Products Co., Philadelphia, Pa. 

Bick, Hans C., Inc., Reading, Pa. 

Fiske Bros. Refining Co., Newark, N. J. 

Magnus Chemical Co., Garwood, N. J. 

Miller, R. H. Co., Inc., Homer, N. Y. 

Potter, Neil C., Newark, N. J. 

Standard Industrial Compounds Co., Inc., 
Chicago, Ill. 

Swift & Company, Chicago, IIl. 


SOLVENT RESIN SYSTEMS— 
Experimental 
Industrial Ovens, Inc., Cleveland, Ohio. 
SPOOLS—Wood, Small, for Retail Wire 


Sales 


North Waterford Spool Co., North Waterford, 
Maine. 


STAMPINGS—Steel 


Hubbard Spool Company, Chicago, IIl. 
Mossberg Pressed Steel Corp., Attleboro, Mass. 


STRIP—Brass and Non-Ferrous 
Hudson Wire Co., Ossining, N. Y. 
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STRIP—Steel 


Armco Steel Corp., The, Middletown, Ohio. 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Laclede Steel Company, St. Louis, Mo. 
Roebling’s, John A., Sons Co., Trenton, N. J. 
Youngstown Sheet & Tube Co., Youngstown, O. 


SWIFTS—Take-off 
Apco Mossberg Co., Attleboro, Mass. 
Mossberg Pressed Steel Corp:, oe a Mass. 
Watson Machine Co., Paterson, N. 


TANKS—Compound 


Atlas Mineral Products Co. of Pa., Mertztown, 
Pa. 

Haveg Corp., Newark, Del. 

Watson Machine Co., Paterson, N. J. 


TANKS—Pickling 
Chemsteel Construction Co., Pittsburgh, Pa. 
Haveg Corp., Newark, Del. 
Kniight, Maurice A., Akron, Ohio. 
Sauereisen Cements Co., Pittsburgh, Pa. 


TANKS—Steel 
Chemsteel Construction Co., Pittsburgh, Pa. 
Mossberg Pressed Steel Corp., Attleboro, Mass. 
National Annealing Box Co., Washington, Pa. 


TINSEL—Cords, Decorative 


(See: Tinsel—Electric Conductor) 


TINSEL—Electric Conductor 


Hudson Wire Co., Ossining, N. Y. 

Montgomery Co., The, Windsor Locks, Conn. 

North American Philips Co., Inc., New York, 
New York 


TINSEL—Electric Resistance 


(See: Tinsel—Electric Conductor) 


TINSEL—Lame, Silver and False Gold 


(See: Tinsel—Electric Conductor) 


TINSEL—tThread, Silver and False Gold 


(See: Tinsel—Electric Conductor) 


TINSEL—Thread, Decorative 


(See: Tinsel—Electric Conductor) 


TOOLS—Wire Cutting 
Porter, H. K., Inc., Everett, Mass. 


TRAMRAIL SYSTEMS— 


Cleveland Tramrail Div. of the Cleveland Crane 
& Engineering Co., Wickliffe, O. 


TRAVERSES—For Reels 


Concord Products Co., Chicago, Iil. 

Entwistle, James L. Co., Pawtucket, R. I. 

Hubbard Spool Company, Chicago, IIl. 

Niles Steel Products Div., Republic Steel Corp., 
Niles, Ohio. 


TRAVERSE MECHANISMS— 


Apco Mossberg Co., Attleboro, Mass. 

Fenn Manufacturing Co., Hartford, Conn. 

Mossberg Pressed Steel Corp., Attleboro, Mass. 

New England Butt Co., Providence, - 

Niles Steel Products Div. .» Republic Steel Corp. 2 
Niles, Ohio. 

Watson Machine Co., Paterson, N. J. 

Wire & Textile Mach’y, Inc., Pawtucket, R. I. 


TUBE BENDERS AND FORMERS— 


H. D. Kilmer Co., Cleveland, Ohio. 
Ruesch, H. J., Machine Co., Newark, N. J. 


TURKS HEADS— 


Fenn Manufacturing Co., Hartford, Conn. 


VALVES AND FITTINGS—Acid 
Resistant 
Haveg Corp., Newark, Del. 


VULCANIZERS— 


Watson Machine Co., Paterson, N. J. 
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VULCANIZING PANS— 
American Insulating Mach’y Co., Phila., Pa. 
Mossberg Pressed Steel Corp., Attleboro, Mass. 


WELDERS—Spot and Butt 
Eisler Engineering Co., Newark, N. J. 
Micro Products Co., Chicago IIl. 


WIND-UP AND UNWIND 
SYSTEMS—Continuous 


American Insulating Mach’y Co., Phila., Pa. 
Davis R. L. Electric Co., Wallingford, Conn. 
Entwistle, James L., Co., Pawtucket, R. I 
Industrial Ovens, Inc., Cleveland, Ohio. 
Watson Machine Co., Paterson, N. J. 

Wire & Textile Mach’y, Inc., Pawtucket, ae 


WIRE—Aluminum 


Aluminum Co. of America, Pittsburgh, Pa. 
Malin & Co., Cleveland, Ohio. 
Reynolds Metals Company, Louisville, Ky. 


WIRE—Barbed 


Portsmouth Steel Corporation, Portsmouth, O. 


WIRE—Bookbinding 


Laclede Steel Company, St. Louis, Mo. 


WIRE—Cast 


Youngstown Sheet & Tube Co., Youngstown, O. 


WIRE—Cold Heading 


American Steel & Wire Co., Cleveland-Chicago, 
New York. 
Anaconda Wire & Cable Corp., New York, N.Y. 
Armco Steel Corp., The, Middletown, Ohio. 
Bethlehem Steel Co., Bethlehem, Pa. 
Columbia Steel Co., San Francisco, Calif. 
Continental Steel Corp., Kokomo, Ind. 
Keystone Steel & Wire Co., Peoria, III. 
Laclede Steel Company, St. Louis, Mo. 
Portsmouth Steel Corporation, Portsmouth, O. 
Roebling’s, John A., Sons Co., Trenton, N. J. 
U. S. Steel Export Co., New York, N. Y. 
Youngstown Sheet & Tube Co., Youngstown, O. 


WIRE—Electric 


American Brass Co., The, Waterbury, Conn. 
Anaconda Wire & Cable Corp., New York, N.Y. 
Hudson Wire Co., Ossining, N. Y. 

Malin & Co., Cleveland, Ohio. 


WIRE—Enameled for Coils 


North American Philips Co., Ine., New York, 
New York 

Winsted Div. of Hudson Wire Co., Winsted, 
Conn. 


WIRE—Manufacturers 


American Steel & Wire Co., Cleveland-Chicago, 

New York. 
Anaconda Wire & Cable Corp., New York, N.Y. 
Armco Steel Corp., The, Middletown, Ohio. 
Bethlehem Steel Co., Bethlehem, Pa. 
Columbia Steel Co., San Francisco, Calif. 
Continental Steel Corp., Kokomo, Ind. 
Johnson Steel & Wire Co., Inc., Worcester, Mass. 
Keystone Steel & Wire Co., Peoria, TIl. 
Laclede Steel Company, St. Louis, Mo. 
Portsmouth Steel Corporation, Portsmouth, O. 
Roebling’s, John A., Sons Co., Trenton, N. J. 
Tennessee Coal, Iron & R. R 

Birmingham, Ala. 
U. S. Steel Export Co., New York. N. Y. 
Wickwire Brothers, Inc., Cortland, N. Y. 
Wickwire Spencer Steel Div. 

of Colorado Fuel & Iron Corp., Buffalo, N. Y. 
Youngstown Sheet & Tube Co., Youngstown, O. 


WIRE—Music 


American Brass Co., The, Waterbury, Conn. 

American Steel & Wire Co., Cleveland-Chicago, 
New York 

Columbia Steel Co., San Francisco, Calif. 

Johnson Steel & Wire Co., Inc., Worcester, Mass. 

Malin & Co., Cleveland, Ohio. 

U. S. Steel Export Co., New York, N. Y. 

Wickwire-Spencer Steel Division of Colorado 
Fuel & Iron Corp., Buffalo, N. Y. 


WIRE—Nickel & Nickel Alloy 


Eastwood-Nealley Corp., Belleville, N. J. 
International Nickel Co., Inc., New York, N.Y. 





WIRE—Nickel Silver and Phosphor 
Bronze 
American Brass Co., The, Waterbury, Conn. 
Eastwood-Nealley Corp., Belleville, N. 
Hudson Wire Co., Ossining, N. Y. 
Malin & Co., Cleveland, Ohio. 


WIRE—Non-Ferrous to Specification for 
Special Purposes 


American Brass Co., The, Waterbury, Conn. 
Anaconda Wire & Cable Corp., New York, 


N, +d, 
Eastwood-Nealley Corp., Belleville, N. J. 
Hudson Wire Co., Ossining, N. 
North American Philips Co., Inc., New York, 
New York. 
Reynolds Metals Company, Louisville, Ky. 


WIRE—Spring 
American Brass Co., The, Waterbury, Conn. 
American Steel & Wire Co., Cleveland-Chicago, 
New York. 
Armco Steel Corp., The, Middletown, Ohio. 
Bethlehem Steel Co., Bethlehem, Pa. 
Columbia Steel Co., San Francisco, Calif. 
Continental Steel Corp., Kokomo, Indiana. 
Johnson Steel & Wire Co., Inc., Worcester, Mass. 
Keystone Steel & Wire Co., Peoria, III. 
Laclede Steel Company, St. Louis, Mo. 
Portsmouth Steel Corporation, Portsmouth, Ohio. 
U.S. Steel Export Co., New York, N. Y. 
Wickwire-Spencer Steel Division of Colorado 
Fuel & Iron Corp., Buffalo, N. Y. 
Youngstown Sheet & Tube Co., Youngstown, O. 


WIRE—Stainless Steel 


American Steel & Wire Co., Cleveland-Chicago, 
New York 

Armco Steel Corp., The, Middletown, Ohio. 

Columbia Steel Co., San Francisco, Calif. 

Firth Sterling Steel & Carbide Co., McKees- 
port, Pa. 

Tennessee Coal, Iron & Railroad Co., 
Birmingham, Ala. 

U. S. Steel Export Co., New York, N. Y. 


WIRE—Steel—Also Coppered Steel— 


Also Galvanized Steel 


Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Indiana. 
Johnson Steel & Wire Co., Inc., Worcester, Mass. 
Kenmore Metals Corp., Jersey City, ’ * 
Keystone Steel & Wire Co.. Peoria, III. 
Laclede Steel Company, St. Louis, Mo. 
Portsmouth Steel Corporation, Portsmouth, Ohio. 
U. S. Steel Export Co., New York, N. Y. 
Wickwire Brothers, Inc., Cortland, N. Y. 
Youngstown Sheet & Tube Co., Youngstown, O. 


WIRE—Straightening and Cutting— 


Pittsburgh Cut Wire Co., Pittsburgh, Pa. 
Portsmouth Steel Corporation, Portsmouth, Ohio. 
Wickwire Brothers, Inc., Cortland, N. Y. 


WIRE—Zinc 
Platt Bros. & Co., The, Waterbury, Conn. 


WIRE CLOTH—Industrial 


Roebling’s John A., Sons Co., Trenton, N. J. 

Wickwire Brothers, Inc., Cortiand, . i S 

Wickwire-Spencer Steel Division of Colorado 
Fuel & Iron Corp., Buffalo, N. Y 


WIRE TESTERS— 


Scott Testers, Inc., Providence, R. I. 


WIRE. WEAVING—Non-Ferrous 
American Brass Co., The, Waterbury, Conn. 
Hudson Wire Co., Ossining, mx. 

WRAPPING PAPER—Creped 


Crepe-Kraft Company, The, Division 
National Waterproof Papers, Inc., Newark, 
N. J. 


YARNS & TAPES— 
Belding, Heminway, Corticelli Co., New York, 
Nod. 
Du Pont de Nemours, E. I., Co., Wilmington, 
Delaware 


Owens Corning Fiberglas Corp., Toledo, Ohio. 
Twitchell, E. W., Philadelphia, Pa. 


YARN TESTERS— 
Scott Testers, Inc., Providence, R. I. 


WIRE 



































ESTABLISHED 1845 


PATERSON 3, NEW JERSEY, U.S.A. 


The WATSON MACHINE COMPANY (WATSON) 








ELECTRICAL WIRE AND CABLE, WIRE ROPE AND CORDAGE MACHINERY 








nai FMNE SSTRANDERS Tyre “RH” 











These Stranders are the preferred medium for producing Soft Copper and Aluminum 
Multiple-Layer Concentric Strand of round or sector shape. 


PRINCIPAL ADVANTAGES 


Strand of a quality equal to that obtainable from planetary equipment is produced in about HALF OF 
THE TIME while First Cost, Floor Space and Power Requirements are only about TWO THIRDS of planetary 
types of comparable size and purpose. Equally suitable for all wires of similar ductility such as Aluminum, 
which can be stranded at still higher speeds. Maintenance is practically NIL. 


DESIGN AND CONSTRUCTION 


Single Disc design for up to 10" spool heads. Multiple Disc design for up to 22" spool heads. Overhung 
spool mount allows utmost freedom and rapidity in loading and threading and also full visibility during op- 
eration. All Steel and fully "anti-friction" bearing. Fully enclosed and force-feed lubricated drive and change 
gearing. Large, end-bearing-supported, hollow main shaft. Spool-Twist-Latches with automatic electric latch 
stop preventing machine operation with latches open. AIR-OFF Brakes. Space for sector-rolling and side 
tables for transters. Unbalance allowed for. Lead-thru nests. Adjustable double-shoe spool frictions. Wire 
Guides guarded against run-off. Pre-spiraling die holdors where required. 















SHOWN HERE IS A 
6 - SPOOL 
STRANDING HEAD RH9-| 
W-1618-A 


FOR 22" SPOOLS OF 650# 
COPPER CAPACITY EACH 





"SIZES AND APPLICATIONS 


Generally available for 6", 10", 16", 22" and intermediate size dia. spools in Heads grouping 6, 12, 18, 24, 30, 36 and | 
42 Spools. All sizes are principally designed for concentric-layer stranding but the smaller heads are also much in demand 
for applying the bare-neutral layer in Service Entrance Cables. Large machines are frequently built in Tandem Arrangement 
which permits head groups to operate as separate stranders independent from each other, each with its own capstan and 
takeup, or the entire aggregate may operate as one larger strander whenever required. 
* . * 


For data and size tabulation request our Machine Bul. 083043 



































These combination electric and gas fired radiant tube An EF gas-fired three-chamber roller hearth with 


bulkhead tray type furnaces are used extensively for forced circulating system providing accurate tempera- 
bright annealing wire on reels and in coils. ture distribution, uniform finish and anneal—continu- 
ously. 


INVESTIGATE EF DEVELOPMENTS 








Clean annealing nickel-silver and other alloy wire in an Wire bars up to 66" in length are uniformly and scale- 
7 EF gas fired radiant tube continuous roller hearth free heated for rolling in this EF gas fired continuous 
furnace. Handles coils up to 30" in diameter. pusher type furnace. Capacity 12,000 Ibs. per hour. 


FOR EVERY “""<r'ticat Treating PROCESS 








@ We have made outstanding produc- 
tion installations for normalizing rod and 
bright annealing wire in coils, strands, on reels 
and spools; both ferrous and non-ferrous, in- 
cluding stainless — for heat treating bolts, 
springs and other wire products — for heating 
billets, wire bars and other heating and heat 





treating processes. We solicit your furnace 
inquiries. 


EF gas fired and electric hood, pit and other batch 
and continuous type furnaces are available for normal- 
izing rod, annealing wire, strip and other processes. 


| THE ELECTRIC FURNACE CO. 





a ERTS 
GAS FIRED, OIL FIRED AND ELECTRIC FURNACES @ 
FOR ANY PROCESS, PRODUCT OR PRODUCTION ~ 





